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MAMMALS OF WESTERN CLARK COUNTY, WISCONSIN 
By F. J. W. Scumipt 
INTRODUCTION 


During the summers of 1927 and 1928 I collected reptiles, amphibians, 
and mammals in Thorp, Worden, Foster, Mentor, Hewett, and Dew- 
hurst Townships, in western Clark County, Wisconsin. These loca- 
tions may be found on the map in Figure 1. My main base was the 
farm of G. W. Schmidt in Worden Township. The present paper em- 
bodies remarks on the distribution of the small mammals in relation to 
plant associations, physiography, geology, and soil formations, and an 
annotated list of the mammals of which specimens were obtained. For 
the purpose of catching salamanders from six to ten pits about two feet 
across and from two to three feet deep were dug at each collecting base. 
These pits were a valuable means of securing mammals as well as sala- 
manders and frogs. In them many individuals of Peromyscus, Pitymys, 
Zapus, Clethrionomys, Sorex, Microsorex, and Blarina were taken. The 
specimens of mammals are now in the University of Wisconsin, the 
University of Michigan, the Field Museum of Natural History, the Amer- 
ican Museum of Natural History, the United States Biological Survey, 
and the private collections of F. J. W. Schmidt, Jack C. von Bloeker, 
and Walter Weber. I am indebted to Hartley H. T. Jackson of the 
United States Bureau of Biological Survey, and to Wilfred H. Osgood 
and C. C. Sanborn of the Field Museum, for aid in identifying doubtful 
forms, and to George Wagner and N. C. Fassett of the University of 
Wisconsin for helpful criticism. 
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Map or Ciark County, WISCONSIN 


Crosses denote the collecting stations in the townships mentioned in the 
introduction. Border of Mentor loamy sand,----------- . Border of Colby loamy 
clay, ............ (After Weidman, 1903, plate 1 
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GEOLOGY AND PHYSIOGRAPHY 


All of Clark County, except a few small areas in the southwest corner, 
is glaciated. Drift of Wisconsin age covers only about four square 
miles of Thorp Township. This corresponds to the soil designated as 
Chelsea clay loam on the map. The rest of the county is covered with 
what is known as the older drift. This drift is generally thick (10 to 
150 feet) in the northern and eastern parts of the county, but in the 
southwestern part it is thin or absent. Cambrian sandstone and shale 
underlie the drift except along the northern and eastern borders of the 
county. As glacial drift is generally modified by the underlying bed- 
rock, the southwestern part of the county is very sandy where the bed- 
rock is sandstone and swampy where it isshale. This area is but sparsely 
settled. The northern and eastern parts of the county, which have 
a thick covering of glacial drift, have a heavy clay soil well adapted 
to dairy farming and are well occupied. 

According to physical composition there are four recognized soils in 
Clark County: the Chelsea clay loam, the Colby loamy clay, the Carey 
sandy loam, and the Mentor loamy sand. The distribution of these 
soils in Clark County is shown on the map. The present study repre- 
sents a section across the older drift from the Wisconsin drift in Taylor 
County to the Driftless Area in Jackson County. As the character 
of these soils helps to explain the differences in the plant and animal 
life to be found in this area and as I shall refer to these soils frequently 
in the following pages, I shall point out their more important charac- 
teristics. Soil names are after Weidman (1903 

Chelsea clay loam.—This soil formation represents in Clark County 
the area covered by the terminal moraine of the Wisconsin drift. A 
large part of this soil formation is characterized by ridges, and billowy 
hills associated with kettle holes (depressions left by the melting of buried 
ice blocks), swamps and small lakes. The surface soil is a clay loam 
mixed with boulders. The subsoil consists of a mixture of clay and 
boulders with a small amount of sand. There is very little organic 
material in this soil and there is rarely more than an inch or two of 
humus on the surface in the forests 

Colby loamy clay.—This soil formation includes most of the older 
drift in north central Wisconsin. The subsoil is a heavy clay, formed 
by the disintegration of the minerals of which the glacial drift was 
composed. The upper ten inches is a loamy clay well mixed with or- 
ganic materials. In the forests the upper five or six inches is often 
almost entirely of organic material. Generally the surface is gently 
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sloping and well drained. All lakes have been drained or filled and 
swamps are scarce. 

Carey sandy loam.—This soil formation includes a narrow strip of 
land between the Colby loamy clay and the Mentor loamy sand and is 
intermediate in character between these two. In this area there are 
three sandstone mounds west of Greenwood known as North, Middle, 
and South Mound. 

The Mentor loamy sand.—This soil formation includes a large area 
in southwestern Clark County and extends into Jackson and Eau Claire 
Counties. The formation has its origin in the disintegration of sand- 
stone with which is mixed a thin covering of glacial drift. The drift con- 
sists of clay, boulders, and a large amount of sand derived from the 
local sandstone. The soils of this formation are therefore very sandy 
except in the low flat areas which are underlain by shale and in other 
low places where clay has been washed in. In Dewhurst Township, 
along the Black River, there is a glacial outwash deposit of sand and 
gravel. The Mentor loamy sand area in Clark County is characterized 
by several mounds and buttes of sandstone which rise from 50 to 200 
feet above the general level. These are outliers of the escarpment of 
the upland which extends westward from the vicinity of Black River 
Falls in Jackson County. 

LIFE ZONES 

Two of the North American life zones of Merriam are represented 
in Clark County. The Canadian Zone is restricted to the area of the 
Chelsea clay loam. The remainder of the county is in the Transition 
Zone. In Clark County the border of the Canadian Zone is more dis- 
tinct than in other parts of Wisconsin, as the terminal moraine of the 
Wisconsin drift has more of an east-west trend in central than in eastern 
or western Wisconsin and constitutes a physical barrier to the north- 
ward extension of certain mammals. The restriction of the Canadian 
Zone in Clark County to the Chelsea clay loam area in the present 
paper is not based on the difference in the number of species of Cana- 
dian Zone mammals to be found in the Chelsea clay loam and the Colby 
loamy clay areas, but on the relative number of individuals of the 
commonest species. Thus in the area of the Chelsea clay loam in num- 
ber of individuals Peromyscus maniculatus gracilis is first, Clethrionomys 
gapperi is a close second, and Blarina brevicauda talpoides is third, while 
in the area of the Colby loamy clay Peromyscus leucopus noveboracensis 
is first, Blarina brevicauda talpoide § 


second, and Pitymys pinetorum 
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scalopsoides third. This applies only to the original forest condition, 
as after the land has been cleared for pasture and cultivation Microtus 
pennsyivanicus, formerly restricted to the swamps and sphagnum bogs, 
becomes the most numerous mammal. If the division were made on 
the basis of the number of species it would be necessary to include the 
area of the Colby loamy clay in the Canadian Zone for there are more 
Canadian than Transition Zone mammals in this area. On the basis 
of plants there is a distinct difference between the Chelsea clay loam and 
Colby loamy clay areas. In the former, hemlock is the dominant plant 
in the climax association. Weidman (1903, p. 30) says: ‘““The amount 
of hemlock was generally equal to or greater than that of the combined 
hard woods.”’ At the present time stands of hemlock are found only 
in a few local areas that have ese Lpe d the fires which followed the lum- 
bering operations during the period between 1890 and 1910. In the 
Colby loamy clay area hard maple is the dominant plant of the climax 
association on the ridges and white pine is the dominant plant of the 


climax association on the lowlands 


THE CANADIAN ZONE 


The characteristic forest plants of this zone in Clark County are hemlock 

Tsuga canader balsam fir (Abies balsamea), white cedar (Thuja occidentalis), 
white birch (Betula papyrifera), partridgeberry (Mitchella repens), fir club moss 
Lycopodium), shin-leaf (Pyrola Other forest plants include hard maple (Acer 

I m), soft maple ice accharinun yellow birch Betula lutea), white 


pine (Pin trobus), and red pine (Pi nosa The bog plants include 








sphagnum moss (Sphagnum sp.), black spruce (Picea mariana), tamarack (Lariz 
leather-leaf Chamaedaphr wy ata), pitcher plant Sarracenia 
purpurea), cranberry (Vaccinium sp blueberry (Va m sp.), and rose 
I Pogonia ophioglossoide 
The mammals collected in the forest include Sciur arolinens leucoti 
S hudsonv loquaz, Tamas striatus griseus, Eutamias minimus jacksoni, 
P MYS¢ mar tlatu gra - ’ j gappert gapperi, Zap hud- 
hudsonius, Sorex cinereus cine ,M hoyi intervectus, and Blarina 
. l tal pe Those collect sphagnum bog include Microtu 
pennsylvanicus pennsylvanicus, S a a m, and Blarina brevicauda 
tal poids In a hayfield Microtus p. pe jlvan , Citellus tridecemlineatus 
lecemlineatus, and Condylura tata were collected. Of the mammals listed 
ibove all were collected in the Transition Zone with the exception of Peromys 
maniculatus gracil and Sorex arct l As Peromyse naniculatus 
bairdii does not occur in the area of the Colby loamy clay the range of this mouse 
does not meet that of Peromyscus ma a gra in Central Wisconsin, 


i.e. between the Chipp: nd Wisconsin Rivers 








In Clark County this zone includes the areas of the 
Mentor loamy sand. As these two areas differ distinctly ir 


and mammals I shall 


YE , 
Colby loamy clay 
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TRANSITION ZONE 
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S alopu a. machrinus, Microtus oc} ogaster, VUicrot vennsylvan pennsyl- 
I 


anicus, Peromyscus leucopus noveborace 





7 ’ 
Cleti ne gapp gapp } hudsoniu S r cinereus 
cinere VU ho nt ect l rb auda talpoide Cit is tride- 

? nea t mii? i Cit r Eutamia minimu a oni, 


a, Procy lot otor, Car utrar ind Lasiurus borealis borealis. Of 
lopus a. machrinus, Cite franklinii, Geomys bursarius, Microtu 
hrogaster, and Peromyscus maniculatus bairdii are restricted, in Clark County, 


to the Mentor loamy sand area As the dominant plants in the climax association 


re jack ping ind black oak which form 1 open woods favorable to grasses and 
blueberries these prairie mammals wer: le to adapt themselves to the semi- 
prairic conditions that they found ther ( f lecemlineatus is not at 
present restricted to this area, but it may | ¢ een before the coming of the white 
man. M ennsylva did not live in this open woods, but in the sphag- 
nun ws and cut-grass swamps 
ANNOTATED LIST 

All measureme ts unle ss othe \rw ise n ‘ ¢ n illir et ] refer to 

total length, tail, and hind foot, in the ord ted 


Myotis lucifugus lucifugus (Le Contes Little Brown Bat. Seven specimens 


from Worder 1] ir 
ai Ai s AA 4 , pUSt 

Vea nt n specimer Tot length 93. tail 37. hind 
foot 10. ear 13.7 1 262 





Myotis keenii septentrionalis (Trouessart [rouessart’s Little Brown Bat 





One specimen was collected in the attic of our house in Worden Township 
Vea y Tot I O1, t 7 oot 7.5, ear 18, tragus 10, wing- 
spread 246 


Lasionycteris noctivagans (Le Cont Silvery Bat. One specimen from 





Worden Township This bat was found on September 6 under the grate of the 
— hn weil f our hous T+ neemtind te ‘king for Ree Bias 
I I t Ther was thick lave t ul r its skin 
| l length 100, t 42, hind foot 11, wingspread 295 


Blarina brevicauda talpoides (Gappe1 Short-tailed Shrew. Thirty speci- 


mens: Thorp 4, Worden 23, Hewett 3 
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Habitat.—These shrews were very abundant in the hardwood and coniferous 
forests of the Colby loamy clay and Chelsea clay loam areas, but scarce in the 
Mentor loamy sand area. In the Mentor loamy sand area two specimens were 
collected in a dense growth of white pine and one on the talus slope of a sandstone 
butte in a thicket of poplar and jack pine. In Thorp Township two specimens 
were collected in a sphagnum bog in a thick growth of tamarack. In Worden 
Township they were found living in hayfields with Microtus pennsylvanicus 

Food.—Stomach contents included beetles and the skins of grubs. Several 
mice which were caught in pits were eaten by these shrews. They no doubt eat 
young mice as they can kill an adult mouse if it can be cornered and hence a mous« 
defending its nest would be driven out or killed. One winter I heard a loud 
squeaking in the snow, and upon investigating found a large meadow mouse fight- 
ing a short-tailed shrew The mouse was nearly dead from loss of blood due to 
cuts on the neck, but was unable to bite through the tough skin on the neck of the 
shrew 

Scent gland These shrews have scent glands at the base of the tail and on 


h them to play with but do not eat 





each side back of the front legs Cats cat 
them because of the scent given off by the shrew. While a cat is playing with 


them they utter a high-pitched squeak 


Sorex arcticus laricorum Jackson. Southern Saddle-backed Shrew. One 
specimen (female) from Thorp Township. It was caught in a sphagnum bog 
under the roots of a tamarack in a trap baited with a mouse 

Measurement Total length 118, tail 43, hind foot 14.5. 

Sorex cinereus cinereus Kerr. Cinereous Shrew Thirty-three specimens: 
Thorp 2, Worden 4, Hewett 27 

Veasurement Average for 33 specimens: Total length 93.6, tail 36.8, hind 
foot 11.8; largest: 102, 42, 12.5; smallest: 83, 38, 12 

Habitat.—Two were collected in the Chelsea clay loam area in pits under rotten 
hemlock logs in a hemlock-hardwood forest. Four specimens were caught in pits 
in a hardwood forest of the Colby loamy clay area Of the tw nty-six specimens 


from the Mentor loamy sand area thirteen were caught in pits in a growth of 





white pine, four were caught in traps under tamarack in a sphagnum bog, and nin 
were caught in pit in a thick growth oi popl ir, ] ick pine, and sweet fern growing 


} 
on asandayt 


ype extending out from the base of a sandstone butte 


li 
11US 5 


] 
Food.—Stomach contents included 


| pieces of beetles, grubs, and ants. Speci- 
mens kept in captivity preferred crickets to grasshoppers and grasshoppers to 
beetles. When two specimens were caught in a pit at night one was usually half 
eaten before morning. A hole about the size of a pencil was usually made in th 
side or back and through this the viscera were eaten. Se-cral mice caught in pits 
had holes eaten intheirbacks. One shrewate ahole in the back of a jumping mouse 


floating in a pit part)y filled with water, but during the night the shrew fell off and 


was drowned. Itisevident that the jumping mouse was used as a raft as in another 
pit a live shrew was found riding on the back of a drowned Microtu pe unsyl- 
anie On the night before four Microtus pennsylvanicus and three of these 


shrews were drowned in this pit. The epidermis on the leg of a jumping mouse, 


} 


which had been slightly chewed by a Sorex cinereus caught in the same pit, peeled 














SCHMIDT—-MAMMALS OF WESTERN CLARK COUNTY 107 


off. Also the epidermis on the head of a pine mouse peeled off after the mouse had 
been chewed by a Sorex cinereus which was caught in the same pit. This indicates 
that the saliva of shrews may contain an enzyme capable of aiding in the digestion 


of protein material. 


Microsorex hoyi intervectus Jackson. Northwestern Pigmy Shrew. Six speci- 
mens: Thorp Township 1, Worden Township 3, Hewett Township 2. 

Measurements.—Average of six specimens: Total length 87.5, tail 30.3, hind 
foot, 10.5; largest: 96, 32, 11; smallest: 79, 28, 10 

Habitat.—In the Chelsea clay loam area one specimen was caught in a hemlock 
forest in a pit under a rotten hemlock log. In the Colby loamy clay area three 
specimens were caught in pits in a hardwood forest. In the Mentor loamy sand 
area one was caught in a pit in a dense growth of white pine and one in a pit in a 
growth of poplar, soft maple, jack pine, and sweet fern, growing on a sandy talus 
slope extending out from the base of a sandstone butte 

Food.—The pits in which Microsorer were caught were baited with bodies of 
smallmammals. One individual ate more than half of a Sorex cinereus during the 
night and in the morning was eating squirrel intestines which had been buried 
in the floor of the pit by dung beetles 

Individual characteristics.—One pigmy shrew, as stated above, was found eating 
the contents of a dung beetle burrow in the floor of a pit. Only its tail and hind 
legs were visible while it was standing on its head in the burrow made by the dung 
beetles. The shrew was able to enter the burrow without enlarging it to any 
extent. A strong odor was noticeable in the pit. The dead Sorex had no odor, 
but after killing the Microsorex I noticed that the hair on each side, back of the 
front legs, was soaked with a yellowish fluid, and this was found to be the source 
of the odor in the pit. On the inside of the skin there was a reddish gland 12 mm. 
long and 6 mm. wide, situated 15 mm. back of the base of the front leg. These 
glands are marked on the outside by a narrow, longitudinal area without much 
hair 

Scalopus aquaticus machrinus (Rafinesque Prairie Mole. Two specimens 
fror.. Hewett Township 

Ueasurement No. 163, male: Total length 188, tail 27, hind foot 23. No. 
268, female: 170, 27, 22.5 mm. 

Habitat.—The prairie mole is common on the sandy talus slopes extending out 
from the sandstone cliffs of the mounds, buttes, and mesas of the Mentor loamy 
sana area 


Food.—Stomach contents included beetles, beetle larvae, fly larvae, and 


Condylura cristata (Linnaeus). Star-nosed Mole. Fourteen specimens: Worden, 
4, Delmar, Chippewa County, 10. 
i 


VUeasurement Average for 14 specimens Total length 194, tail 78, hind foot 


27.85; largest: 205, 82, 28; smallest: 170, 80, 29 

Habitat.—In the Colby loamy clay area star-nosed moles were abundant in 
hardwood forests in either wet or dry places, but were most abundant along a small 
creek which runs through the forest. One was killed in a hayfield by a dog. In 


the Chelsea clay loam area they were very abundant in a hayfield in Delmar 
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Township, Chippewa County. In this hayfield there are several shallow kettle 
holes filled with water in wet periods and supporting a growth of cut-grass and 
cat-tails. From these undrained depressions mole burrows radiate out in all 
directions into the hayfield. 

Food Stomach contents: White grubs and earthworms One was kep allv 


irom Sey tember 4 to ept mber 18, when it became necessary to preserve it on 


rccount of my leaving for school. This mole ate 1850 earthworms, most of the 
flesh of 2 mice, a frog, and 3 large June beetle grubs during that time. The mud 
1 the creek bottom along a small creek which flows through a hardwood forest ir 


A il 








ir 
Worden Township is heavily infested with annelid worms of the order Microd 


When there is water in the creek one end of the worm sticks out of the mud and 








1 
vaves around in the water. They are so numerous in some parts of the creel 

ttom that they look like a waving growth of brown moss. When the creek dri 
up they retreat into the mud. During the summer of 1929 this creek botton 
which was partly dried up at that time, was thoroughly rooted up and tunneled by 
star-nosed moles in search of worms 

Vethod eating In eating an earthworm the front feet are used to pus 
the worm away from the mouth. This is done rather to keep the worm straight 
ened out than to tear it up. Frequently earthworms were eaten entire, and weré 
rarely broken into more than two or three pieces. Stomach contents of mol 
killed by traps consisted of broken and whole earthworms, which showed 
effects of chewing Earthworms were often swallowed in five seconds and 
rarely took more than ten seconds. In eating the white grub of a June beetle t 
mole would paw it around until a good hold was secured on the head. It would 
then chew the grub for four or five minutes. The eating of one grub which I timed 
took exactly five minutes. In tearing open a young meadow mouse, 80 mm. in 
lengtl the mole fastened its front claws in the skin of the mouse and thrust 
sidewise with palms outward The lungs, heart, abdominal viscera, and brains 
of the mouse were eaten. A large frog (dead) was opened by securing a hold wit! 
one foot on the angle of the jaw and the other on the pelvic girdl Once a hol 
was made it was soon enlarged by additional thrusts of the front feet. The heart 
lungs, and liver were eaten, but the stomach was rejected Che skin of the leg 
W pet led off in the same way and the meat picke d fror the bones sJoth th 
skin and meat of the back were eaten while the skin of th le gs ibdomen ir 
neck was rejected. Another frog was opened but no part « on. Notic- 
ing that the teeth were not used in opening either the mou frogs I tri 
handling the mole and found that there was no danger of be 

Drinking.—A cup of water was placed in the cage on September 5. The mol 
drank three swallows and then stuck its head under water. On September 6 it 


was given another cupful of water. It first licked off the drops on the outside of 


the cup. After this procedure it found the water on the inside, drank several 
swallows, and then jumped in, but only for a second 
Swimming.—To test its swimming ability I placed’*the mole in a square-cor 


nered cement tank three feet wide and five feet long When it came to a corner it 


would dive down in an effort to find an exit. Failing in this it tried climbing out 


it the corners. After several unsuccessful attempts it succeeded in climbing uy 


about two feet to the rim of the tank. In swimming the front feet were brought 


up to the nose with the palms out and then thrust back. The hind feet are moved 
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in unison with the front feet, but they do not play as great a part in swimming as the 














paddle-shaped front feet. The tail is not used inswimming. The t thing the 
ole d on getting out of the water was to scratch itself At t I thought 
sv or I ecount of itching t close ~ tion showed that it was to 
luff up the hair in order to make it v proc In trying to reach its back it 
Digging.—-In shoving dirt througl le eitl horizontally or vertically the 
mole pushes it along with its front feet and shoulders. One was caught in a pocket 
gopher trap which was set off by having dirt shoved against the trigger. As the 
mol head was toward the trigger it ident that the dirt was being shoved 
ong ahead of it. The specimen ich was kept in captivity was provided with 
hree separate divisions in its cage. One part, 12 by 24 inches, was used for 
feeding. one part § 0 inch« f tl es for sleeping, and the other, 
24 by 12 inches, w filled tl rt t ept f 8 inches. In this dirt atunnel 
made with an opening ateachend. When alarmed it would dive into one of 
these openings head first. The tunnel was enlarged by shoving dirt out through 
the openings This work was completed on September 12, and on September 13 
the leaves from the nest chamber were carried into the tunnel one by one. Assoon 


as the leaves were all moved, one entrance to the tunnel was plugged up. Dirt 











is shove linto the opening vith tl front feet nd shoulde rs At first. be fore the 
lirt became solidly packed, the nos« ild break through the dirt which was 

ing pushed up. In king a horizontal tunr rough loose dirt or mud the 
loose dirt is packed nst the ceiling Phe t can be brought up above 
the back so that louble row of tracks is made on the ceiling of the tunnel 
These tracks, which I examined on a section of tunnel, were about one third of an 
I part each rov n | elds els are made just below the sod and a 
SI ll pile yf dirt is generally sl ed out t vertical hols every rod or two 
One that was caught in a pocket gopher trap in Worden Township had been 
making a system of tunnels in a hardwood forest There had been no rain for 
several weeks and the ground was dry to depth of about 18 inches To reach 


the earthworms which had burrowed down to moist soil the mole made several 


tunnels penetrating deep into the clay In an area about 20 by 30 feet, 16 piles 
of clay, each about 8 inches high and 15 inches in diameter, were built up between 
August 15 and August 24. Horizontal tunnels measured 50 mm. wide and 40 mm 
ig! Vertical tunnels measured 50 x 50 mn 
Vest.—Two nests were found in hardwood forest in Worden Township. Botl 
nests were on knolls about one foot above the water of a ditch which carried the 


water from the road through the woods The nest chambers were three or four 
inches from the surface and were five inches wide and three to four inches high 


Both nests were placed between roots of 1 aple trees One nest had two horizon- 
tal tunnels entering its chamber, and the other had one horizontal 


and one vertical 
tunnel coming up from below Che tunnels measured 40 mm. by 50 mm. in diam 


eter. A mouse trap set in a tunnel coming from the nest caught a mole. Ons 
nest was made of maple leaves lined with small pieces of leaves, the other, of leaves 
and grass 

Individual characteristic When the projections on the nose were touched the 
mole took no alarm, but if the back were touched it dived at once into its hole. 
When handled it never tried to bite, but continually tried to crawl through the 
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fingers by shoving them apart with its front feet. When put down after handling 
it would start eating at once. When sleeping this mole made a peculiar wheezing 
noise with each inhaiation. In depositing feces the hind legs were braced against 
the side of the box and the feces were discharged against the vertical surface 
Feces were always deposited in the same place, which suggests that in the wild 


state a special burrow may be used for this purpose 


Sciurus hudsonicus loquax Bangs. Red Squirrel. Eighteen specimens: Wor- 
den 11, Thorp 4, Foster 1, Hewett 1, Dewhurst 1 





VUeasurement Average for 18 specime ns: Total length 313, tail 129.5, hind 
foot 48.2; largest: 341, 148, 48; sn allest: 2 115, 46 
Habitat ted squirrels were abundant in both hardwood and pine forests 


Food.—Stomach contents of one consisted of choke-cherries, 10 per cent, green 
leaves, 10 per cent, and maple seed, 80 per cent. I have seen them feeding on the 





seeds of ironwood, hard maple, soft maple, white pine, red pine, jack pine, and 
yellow birch. In the fall they are often seen carrying acorns, bitternuts, and 
butternuts 


Sciurus carolinensis leucotis (Gapper). GraySquirrel. Fivespecimens: Thorp 
3 Words n 4 
Veasurement Average for five specime ns: Total length 493, tail 225, hind 


foot 69.8; largest: 523, 230, 70; smallest: 462, 217, 69. 
Habitat.—Gray squirrels were abundant in the hardwood forests of the Colby 
loamy clay area and in the hemlock-hardwood forest of the Chelsea clay loam are 


Sciurus niger rufiventer (Geoffroy Fox Squirrel. Two specimens from 
Worden 
Measurements.—Total length 520, tail 254, hind foot 73; and 565, 280, 78.5. 


Habitat.—In Clark County fox squirrels were found only in the hardwood for- 


ests of the Colby loamy cl Ly art 


Marmota monax rufescens Howell. Woodchuck. One female specimen, Wor 
den Township 


Mea ement Total length 530, tail 120, hind foot 80 mn 
Food The Woodchucks feed on grass, clover, and other vegetable matter 
Where they are abundant they do considerable damage in hayfields by digging 


holes and trampling down grass 

Glaucomys sabrinus macrotis (Mearns Flying Squirrel. One specimen with- 
out measurements, Worden Township 

Habitat.—Forests and wooded pastures 

Food.—During the summer of 1917 I collected moths on a birch tree which had 
been tapped by sapsuckers. Every night during August and September one or 
more flying squirrels arrived just before dark to drink sap. In several places the 
squirrels gnawed out the bark between adjacent holes in order to make it easier 
to lick up the sap. After licking up the available sap they would disappear 
Later in the night either the same, or different ones, would come around to con- 


tinue their operations. In taking sap they hung head down as often as head up. 
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I once caught one in January in a 
One winter a flying squirrel lived 
down from the attic to sleep in a 
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milk and drank out of a straight-si 


with its hind legs 


Citellus tridecemlineatus tridecemlineatus 


n ophile; “Gopher 
4, Dewhurst 2 


Eleven spec 








in our kitchen for several weeks. 
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weasel trap baited with ‘‘Funsten’’ mink bait. 


It had come 
tl On several oce: 


1e cupboard sions 





pantry. It was also fond of skimmed 


d fifteen gallon can by hanging to the edge 


Mitchill). Thirteen-striped Sper- 
Worden 2, Foster 2, Hewett 


imens 


Thorp 1, 














Vea ement Average for ll s l is: Total length 248.5, tail 89.4, hind 
foot 35; largest: 273, 97, 36; smallest: 205, 79, 34 
Habit Pasture and open wood Along fences between cu!tivated fields. 
Foo In pastures they feed principally on grass and clover. Stomach con 
tents of several individuals: grass seed and blueberries; six highbush blueberries, 
grass seed, and roots; four highbush blueberries, grass seed, and one geometrid 
terpillar; grass leaves, one g etrid caterpillar 
One specimen examined had twel I é 
Citellus franklinii (Sabin Frar Spermophile; ‘“‘Gray Gopher.’’ One 
specimen from Hewett 
Veasurement Total length 373, tail 132, hind foot 54 mm 
Habitat.—This individual was g rush consisting of poplar, soft maple, 
and jack pine, in which there I X r s grown up to sweet fern and 
lueberries 
Food.—Stomach contents: highbu ries 20 per cent, blueberries 30 
er cent. white roots 50 per cent The were s | nematode parasites in the 
Eutamias minimus jacksoni Howe! tle Cl unk. Seventeen specimens: 
Dewhurst 15, Hewett 1, Thorp 1 
Measurement Average for 17 spe ns: lot ngth 187, tail 81, hind foot 
); largest: 222, 86, 31; smallest: 161, 70, 29 
Habite In Dewhurst Township littl inks were very common along 
the sandy beaches of the Black River old Creek. Their burrows were 
inder jack pines and red pines which had been uy or which had tipped 
toward the beach after being undermine y wave tion. In Hewett they were 
ing among the rocky cliffs of t numerous standstone buttes and mounds 
In Thorp Township they were found in pastures grown up to blackberry and 
hazelnut 
Food.—-Several wer ups baited with scratch feed. Stomach 
contents: seeds, grass lea s, and ants 
Vum mamn 3s ex d had eight mammae esch. 
Not more than five young ny on 
Tamias striatus griseus Mearns. G ( munk. Eight specimens. Wor- 
den 6, Thorp 2 
Mea ments Average for seven s ns: Total length 269, tail 103, hind 
oot 37; largest specimen: 275, 101, 35; smallest: 258, 99, 38 
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Habitat.—Hardwood and pine forests of the Colby loamy clay area and hem- 
lock-hardwood forest of the Chelsea clay loam area. They are also found in 
wooded pasture in thickets of raspbe rrv, blackbe rry anc hazelnut. None of 
these chipmunks were seen in the Mentor loamy sand area. 

Food.—Several specimens were caught in traps baited with prunes. One that 
lived near our house in Worden carried several handfuls of Soy beans into its 
burrow. Individuals living near the chicken house carried off large quantities of 
scratch feed 





The cheek pouche s of one contained choke cherry stones, 90 per 


cent, and snails, 10 per cent; of another one, star mushroom and one bulb about 


azel- 





three fourths inch in diameter. In the f 





ill they are often seen gathering 
nuts and basswood seeds 

Numb of Mammae and } UNG Two specimens had eight mammae each. 
One examined on August 15 was found to contain six embryos. One of thess« 
embryos measured as follows: 37,7, 5.5mm. The hind foot is longer in propor 
tion to the tail than in the adult. This is also true of the mice which I measured 
see me asurements of young un ler Vik ot och gaster, Pityn y and Peron y 


opu noveboracen 


Microtus pennsylvanicus pennsylvanicus (Ord). Meadow Mouse; Vole. Twenty- 
one specimens: Worden 5, Foster 3, Hewett 8, Dewhurst 1, Thorp 4 
Measurements.—Average for 20 specimens: Total length, 159, tail 44, hind foot 
20.4; largest: 193, 49, 21; smallest: 128, 35, 20; juvenile: 75, 17.5, 12.5 
Habitat.—Meadow mice were collected in hayfields, pastures, cut-grass swamps, 
and sphagnum bogs. In the bogs their runways were most numerous just above 
water level. In the cut-grass swamps runways are often partly filled with water 
Food.—Stomach contents of specimens collected in hayfields consisted of the 
roots and leaves of grasses and clovers In Thorp Township these mice were 
abundant in a thick growth of quack-grass. In Foster the stems of marsh-grass 


were cut into pieces from one half to two inches in length and left in the runways 


or put in small pile § 


Nests.—Nests made of grass of medium coarseness and lined with fine grass are 
often found in thick grass, or under stones and logs A nest from orp Township 





measured 130 by 125 mm. on the outside and 70 by 65 mm. on the inside. 

Number of Mammae.—One from Dewhurst had four pectoral and four inguinal 
mammae. The nest of this mouse contained four young 

Enemie The stomach contents of three fox snakes (Elaphe vulpina) from 
Hewett consisted of the remains of several of these mice. 


Microtus ochrogaster (Wagner). Prairie Meadow Mouse ['welve specimens: 
Foster 10, Dewhurst 2. 

Measurements.—Average for seven adult specimens: Total length, 135, tail 30, 
hind foot 17.5; largest adult: 138, 33, 19; smallest adult: 127, 27, 16; average of 








three juvenile specimens from the same burrow: 96, 21, 15.7; average of two juve- 





nile specimens from Dewhurst Township: 103.5, 25, 17 

Habitat.—Sandy plains and sandy slopes of sandstone mounds in Foster Town- 
ship; in Dewhurst Township, woods of jack pine and black oak. In both of thes 
habitats there is no heavy covering of grass. This probably explains why there 


are no Microtus pennsylvanicus living with Microtus ochrogaster in the Mentor 























SCHMIDT 


at nm ( 

ri ro 
; 

r mont 
red water 


MAMMALS 


er imer 
I ' r 
Lp) 
} 

f og I 
Tr} r , 
ihe 
1/ 

OO} 

| tar "TJ 

I ~ I 
rr ne 
tiny R 
f ‘ ‘ 

lone 7 

> ‘ v s 

‘ trict 

Ston 
In one burr 
ntivit t 
ptl 

ine} 1 

l ng 

time 

1 


ARK 





1 of 
nd nest 
itsid 
outside 
CThes 
se n 
+ lo 
] flat 
ll two 
ll t ) 
n 
+} 
n y 
ys, . 
19 
120 
ic na 
. 
rd « 
ne Vv ¢ 
hre« P 











114 JOURNAL OF MAMMALOGY 


entrances of the nests caught both adults and half grown young. These nests had 
an outside measurement of 100 mm., and were constructed of maple leaves. Two 
young mice 83 mm. in length built a nest of leaves and moss in their cage. 

Burrowing is carried on from the surface to a depth of eight or ten inches 
according to the amount of loam overlying the clay. The surface burrows are 
constructed just below the leaves, and they often form a network covering several 
square rods. From these burrows under the leaves other burrows penetrate the 
soil. Dirt brought up from below is left under the leaves in piles four or more 
inches in diameter and two or three inches high. As the leaves form a tough layer 
the dirt rarely breaks through above the leaves. This distinguishes the mounds 
from those of Condylura cristata, which are piled up on top of the leaves or grass. 
In diameter the burrows of pine mice are 30 to 35 mm. wide and 25 to 30 mm. high. 
Pine mice burrow both by day and night. Traps set in burrows where they were 
active were generally covered up with dirt within a few hours after being set. 
Mice caught shoving out dirt were always coming out head first, indicating that the 
dirt is pushed out ahead of the mouse. 

Individual characteristics —One individual was moulting on September 8. 
The new hair extended farther back on the ventral surface than on the back; 
another, a young mouse 80 mm. in length, was kept alive for three days. When 
picked up by the back of the neck it did not struggle and when held in the hand it 
did not try to bite. It often sat down and combed its whiskers with its front claws. 
I tried to get some tracks by putting ink on its feet, but it ran along on its front 
feet dragging its hind feet along behind with the-soles up. When its feet were dry 
it ran about the same as a Microtus pennsylvanicus. It never tried to jump out of 
its cage. A nearly full-grown mouse spent most of its time, when not sleeping, 
trying to jump out of its cage, which was eight inches high. At the end of sixteen 
days it succeeded in jumping out, and I then had to put it in a different cage. 
Unlike the young mouse it had a vicious temperament and would jump at one’s 
fingers trying to bite them. 


Clethrionomys gapperi gapperi (Vigors). Red-backed Mouse. Nineteen 
specimens: Worden 3, Hewett 8, Thorp 8. 

Measurements.—Average for 19 adult specimens: Total length 125, tail 32, hind 
foot 18; largest: 140, 36, 18.5; smallest: 103, 24, 18 

Habitat—In Hewett, Clethrionomys was found fn thick brush consisting of 
poplar, soft maple, jack pine, pin cherry, and sweet fern, growing on the sandy 
talus slopes extending out from the bases of sandstone mounds and buttes, and in 
black spruce growing in bogs. In the hardwood forest of the Colby loamy clay 
area they were scarce. In the hemlock-hardwood forest of the Chelsea clay loam 
area they were very abundant. 


Number of Mammae and Young.-—Every specimen examined had eight mam- 
mae, and one contained six embryos on August 25th. 

Parasites.—In Thorp Township these mice were infested on the ears and head 
with small mites. On one specimen a patch of bone on the top of the head was 
exposed where these mites had destroyed the skin. Mice from Worden and 
Hewett were not infested 
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Peromyscus leucopus noveboracesis (Fischer Northern White-footed Mouse; 
Deer Mouse. Twenty-six specimens: Worden 8, Foster 3, Hewett 5, Dewhurst 10 

Measurement Average for 26specimens: Total length, 161, tail 72, hind foot 
90.6: largest: 200, 90, 21: smallest: 125, 61, 20 

Habitat.—In Worden Township these mice are very abundant in the hardwood 
and pine forests of the Colby loamy clay area. They do not occur in the areaof 
the Chelsea clay loam. In Foster, Hewett and Dewhurst Townships in the Men- 
tor loamy sand area they are abundant on the sides and tops of the sandstone 
mounds and buttes wherever there are trees or brush. They rarely occur in 
sphagnum bogs, but one specimen was collected in a bog about forty rods from 
the edge. 

Number of Mammae and Young.—One from Dewhurst Township, 200 mm. in 
length, had six mammae, of which four were inguinal and two pectoral. The 
distance between the inguinal mamr 


ae was 10 mm., and between the inguinal 
and pectoral groups, 40 mm. This specimen contained six embryos on July 1. 
yos: Length 40, tail 11.5, hind foot 5.5. 

Enemie¢ A fox snake (Elaphe pina) collected in Dewhurst Township had 
one of these mice in its stomac! 





Average measurements of six embr 





Peromyscus maniculatus bairdii (Hoy and Kennicott Prairie White-footed 
Mouse. One male specimen from Foster Township 

Measurement Total length 135, tail 57, hind foot 18. This specimen had the 
coloration of an adult Peromyscus leucopus noveboracer and at first was thought 


to be this species, but after collecting Peromyscus m. bairdii in Waupaca County 
vith similar measurements and coloration I changed my decision. This identifica- 
tion was verified by H. H. T. Jackson of the United States Bureau of Biological 
Survey 

Habitat.—This specimen was caught in a sandy plain in which there are only 
scattering trees and a thin growth of sweet fern, blueberries, and grass. Microtus 
chrogaster, and Citellus tridecemlineatus were living in the same habitat. In a 
nearby cut-grass swamp Microtus pennsylvanicus was abundant, but no traces of 


this mouse were found outside of the swamp 





Peromyscus maniculatus gracilis (Le Cont Canadian White-footed Mouse. 
Fifteen specimens from Thorp Township 

Measurements Average for 15 specimens: Total length 183, tail 91, hind foot, 
22.3; largest: 205, 102, 22.3; smallest ‘62,79 21.2 

Habitat.—Hemlock-hardwood fo t of the Chelsea clay loam area 

Number of Mammae Every specimen examined had four inguinal and two pec- 


toral mammag On one, 205 mm. in length, the distance between the inguinal 
nammae was 9 mm.; that between the inguinal and pectoral group, 33mm. It 
may be noticed that there is a considerable gap between the inguinal and pectoral 
mammae in Peromyscus leucopus noveboracer ind Peromyscus maniculatus 


gracilis, while in Zapus hudsonius the mammae are nearly equally spaced. 


Zapus hudsonius hudsonius (Zimmermann). Hudsonian Jumping Mouse. 
Thirteen specimens: Thorp 2, Worden 2, Hewett 9 
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Measurement Average for 13 specimens: Total length 207, tail 123, hind 
foot 29.2: largest: 220, 132, 30; smallest: 185, 110, 28. 

Habitat.—In the Chelsea clay loam area one was collected in a hemlock- 
hardwood forest and one in a swamp under the roots of a tamarack. In the 
Colby loamy clay area two specimens were collected in a hardwood forest 
In Hewett Township one was caught in a dense growth of white pine, one on an 
island in a creek, and seven in brush consisting of poplar, soft maple, jack pine 
and sweet fern growing on the sandy talus slope of a sandstone butte. 

Food.—Stomach ccatents consisted of finely chewed roots, often mixed with 
dirt. Two specimens from Hewett had eaten several yellow geometrid caterpillars 
that feed on the sweet fern 

Number of mammae.—No. 344 from Thorp Township, 216 mm. in length, had 
four inguinal and four pectoral mammae. The distance between the inguinal, 
between the inguinal and pectoral, and between the pectoral was 15 mm. 

Napaeozapus insignis frutectanus Jackson. Woodland Jumping Mouse. Ons 
female specimen from Worden, now in the American Museum of Natural History 
collection 

Measurement Total length 219, tail 137, hind foot 30 

Habitat This mouse was caught ina hardwood forest in a pin mouse burrow 
in a trap which had been covered with a canvas 

Food Stomach contents consisted of finely chewed roots and closely resembled 


the stomach contents of Pitymys caught in the same burrow 


Mus musculus Linnaeus. House Mouse. One male specimen from Worden 
Measurement Total length 150, tail 72, hind foot 18 
Tabitat.—Generally found in houses, barns, granaries and warehouses This 


specimen was caught in a hardwood forest eighty rods from the farm buildings 


Geomys bursarius bursarius (Shaw Pocket Gopher. Five specimens from 
Mentor 

Measurement Average of five specimens from Mentor Township: Total 
length 288, tail 86, hind foot 36; largest: 305, 91, 38; smallest: 280, 78, 34 A ver- 


age of four specimens from Anson Township, Chippewa County: 254, 75, 33 
Habitat.—Pocket gophers were abundant in alfalfa fields and in truck gardens 
In Clark County they are abundant only in Mentor Township near Humbird 


Food Stomach contents of five specimens consisted of alfalfa roots. 


Ondatra zibethica zibethica (Linnaeus Muskrat. One skull from Worden 
Township 


Erethizon dorsatum dorsatum (Linnaeus Poreupin One skull from Wor 
den. The quills of a dead porcupine were found under a ledge of a sandstone 


butte in Hewett Township 


Svlvilagus floridanus mearnsii (Allen Cotton-tail Rabbit. One male speci- 
men from Foster Township 


Measurement Total length 352, tail 47, hind foot 87 (not full grown 


Parasite This rabbit had several dipterous larvae in the skin of the neck 
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Lepus americanus phaeonotus Allen. Snowshoe Rabbit. One male specimen 
from Hewett Township 

Measurement Total length 540, tail 45, hind foot 130 

Habitat.—This was collected on the slope of a sandstone mound in a black oak 
woods in the Mentor lo my sand area Tracks of snow-shoe rabbits were seen in 
sphagnum bogs grown up to tamarack and blacl spruce in the Chelsea clay loam 
, 


along a logging-road this rabbit jumped out of 


Parasite As I was 


the brush, ran along the r 


hree or four rods, and then rolled over and began 








kicking its feet in the air ere no il parasite s, SO far as could be 
de termine d There were many fic is and most of the m were concentrated on the 
head and neck On the ears there were 27 large wood ticks, and the skin of the 
neck was infected with dipterous larvae. These parasites may have weakened 


the rabbit to such an extent that its exertion in trying to es ‘ape cause d it to col- 
laps According to Dr. C. A. Herrick of the University of Wisconsin, the rabbit 


probably collapsed as a result of tick paralysi 


Mephitis mephitis minnesotae (Brass Skunk. One specimen from Hewett, 


1d one skull from Worden 


VU easurement Female juvenile: Total length 555, tail 235, hind foot 64. 
Habitat.—Forest, open woods, pasturé 
Food.—Stomach contents consisted of beetles and grasshoppers. I have seen 
skunk eating grasshoppers at five A.M., at which time the grasshoppers were 
stiff from the cold and easily caught 4 skunk once killed a chicken in our 
chicken-house and was caught the next night in a trap set in the chicken-house 


doorway 


Taxidea taxus taxus (Schreber Badger. One mounted specimen from 
Words n 
Mustela vison letifera Hollister. Mink One skull from Hewett 


Procyon lotor lotor (Linnaeus Raccoon. One skull from Hewett 
Canis latrans Say Prairie Wolf. One skull from Hewett 
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CHARACTERS USEFUL IN DETERMINING THE POSITION 
OF INDIVIDUAL TEETH IN THE PERMANENT CHEEK- 
TOOTH SERIES OF MERYCHIPPINE HORSES 


By Francis D. Bopg 


INTRODUCTION 


Cheek-teeth of fossil horses display structural characters which have 
long been recognized as of considerable value in establishing the re- 
lationships of these forms and in furnishing suggestions as to the age 
of the deposits in which the fossils occur. In later Cenozoic formations 
of western North America where complete skulls and skeletal materials 
are not always available, identification of members of the Equidae is 
often based on single teeth. 

In the study of an individual hypsodont equine tooth difficulty is 
frequently encountered in determining with certainty its position in 
the cheek-tooth series. Variation in the enamel pattern as exhibited 
by the molars and premolars makes it particularly desirable to know 
where an individual tooth belongs in the series. 

The problem of identifying teeth when detached from jaws arose in 
the study of a large number of merychippine teeth secured by the Cali- 
fornia Institute in the Merychippus Zone of the north Coalinga region, 
California. The collections from this Miocene horizon include ap- 
proximately two thousand separate horse teeth, representing principally 
the species Merychippus californicus Merriam. While characters which 
assist in determining the position of a tooth apply particularly to this 
species, the criteria on which identification is made are applicable to 
individual teeth in a number of generic types of horses from the later 
Cenozoic. 

The problem was suggested by Dr. Chester Stock under whose super- 
vision it was investigated. The writer wishes to express his thanks to 
Dr. Stock for his kindly guidance during the course of the study. The 
illustrations have been prepared by Mr. John L. Ridgway. 


CHARACTERS AND DEFINITIONS 


The position of a tooth in the maxillary or ramus and the angle 
which its vertical axis makes with the plane of the occlusal surface of 
the series governs in large measure the attitude of the surface of wear 
as seen in external view. As is shown in figure 1, the plane of the oc- 


clusal surface truncates the crown of each tooth in the series at a slightly 
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different angle. These angles rarely vary beyond certain characteristic 
limits. Consequently they furnish a reliable means by which the posi- 
tion of individual permanent cheek-teeth in practically all of the later 


Tertiary horses can be definitely established. 
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Fic. 2. Lateral views of cheek-teeth yrnicu 
axis, plane of occlusal surface, and angle of slope 


ing position of vertical ) 

Fig. 2a, P*; fig. 2b, M 

In the superior cheek-tooth series the premolars are differentiated 

from the molars by the relative breadth of the parastyle when compared 
3 The parastyle of a premolar tooth is notice- 


with the mesostyle (fig. 3). ) 
In a molar tooth these two styles are 


ably broader than the mesostyle. 
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subequal in size. This character is of general application. A broad 
parastyle is indicative of a premolar tooth in practically all of the 
genera of horses with hypsodont teeth. 

The vertical axis of the crown is an imaginary line passing through 
the center of the occlusal surface and the center of the base of the crown 
(fig. 2). The slope of the occlusal surface refers to the downward slant 
of this surface, in either direction, when the tooth is held in a vertical 
position. A superior cheek-tooth is held with its occlusal surface 
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Fic. 3. Occlusal views of superior premolars of Merychipj ( i 
Merriam showing breadth of parastyle when compared to mesostyle. Fig. 
P?; fig. 3b, P* 
a 
Fic. 4. Lateral views of superior premolars of Merychippus californicus Mer- 
riam showing difference in angle of slope in P® (fig. 4a) and P* (fig. 4b). 


facing downward, and an inferior tooth with its occlusal 
upward. The angle of slope of the occlusal surface is the 
between the occlusal surface and the vertical axis of the 


surface facing 
anterior angle 


crown (fig. 2). 
The angle of slope can not be determined in an unworn tooth. 


The anteroposterior-transverse ratio is obtained by dividing the 


anteroposterior diameter of the occlusal surface by the transverse 
diameter. 
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SYSTEM OF MEASUREMENTS 
All measurements are made exclusive of cement. Whenever pos- 


sible the system of measurements suggested by J. C. Merriam! is used. 


In both the upper and lower chee k-teeth the angle of slope is measured 


by a goniometer so constructed that the base of the 


instrument can 
rest upon the entire occlusal surface. The anterior angle between the 
n] 


plane of the occlusal surface and a vertical line along the center of the 





external side of the tooth is the angle of slope (fig. 2 This vertical 
line corresponds to the | projection of the vertical axis and does 
A. 
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V ulus S r almost certain to be obt ned if the ittitude of this eolumn 
influences the measurements 
In eunerior chask-tecth the anterannster: ee ae ee 
n superior cheek-teeth the anteroposterior diameter is the distance 
across the occlusal surface from the middle of the faces of contact of 
the adjoining anterior and posterior teeth his diameter does not 


1 ° ° . 
include the anterior projection of the parastyle in advance of the prin- 


cipal contact plane of the tooth. The anteroposterior diameter in the 


Calif. Pu Bull. Dept. Geol 7,1 1 409, 1913 
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inferior cheek-teeth is measured from the middle of the contact plane 
of the anterior wall of the crown to the extreme posterior projection of 
the entostylid. 

The transverse diameter of the upper cheek-teeth is measured from 
the deepest indentation of the paracone wall to the farthest lingual 
projection of the protocone. In the inferior series the transverse diam- 
eter is the greatest distance measured between the protoconid and 
the metaconid. With an unworn tooth the measurements are taken 
one-third of the distance from the summit to the base of the crown. 
When the enamel is covered with cement the diameters can not be ac- 
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Fig. 6. Lateral and occlusal views of P* (fig. 6a) and M! (fig. 6b) of Merychippu 
californicus Merriam showing difference in breadth of parastyle 


curately measured. The data for each of these frequency curves were 
obtained from more than 200 teeth. 


SUPERIOR CHEEK-TEETH 


The outstanding characters exhibited by P? and M® afford a ready 
identification of these teeth. The great enlargement of the parastyle 
and the pointed anterior wall of the crown of the tooth distinguish P” 
from all other teeth in the superior dentition. Likewise in M®* the 
extreme backward curvature of the vertical axis from the plane of the 
occlusal surface, the indentation of the posterior wall, and the absence 
of a surface of attrition caused by wear of a more posterior tooth, permit 
an identification of the last molar without much difficulty. 
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The broad parastyle of the premolars, figure 3, furnishes a distinguish- 
The distinctive breadth of the parastyle is 


ing feature for these teeth.” 
1 surface but also on the outer side by 


shown not only on the occlusa 
the broadness of this style when compared 

style. The angle of slope of the occlusal surface serves to separate 
P? from P* but is not of value in distinguishing P* from M'. This angle 
‘aries from 92° to approximately 70 in premolar teeth. The third 


to the column of the meso- 
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premolar is characterized by an ingle of slope of 82° or less This 
angle has a range from 92° to 85° in fourth premolars {4 tooth whose 


angle of slope lies bet = and 99° ean not be definitely placed in 








its correct position in the pren olar series although it is probable that 
In the upper premolars the mesosty!e a1so 15 List nore prominent than 1n 
the molars, especially in Eq nd ger Ter 
Difference in the position « the 1] I ‘ mel! ed . 
in the molars and molars, i oan ai 1 mining the allocati ted 
teeth in horses. In the molars the hor hes nt lakes aré sub 
equal. In the premolars the anterior ho! he erior lal nds outward 
the posterior horn of the anterior 


ind forward well beyond th 
Still another determining factor Is the fact that, in general, the upp* r premolars 


of horses have a relatively greater anter y-posterior diameter than molars belong- 
ing in the same cheek tooth series J. W. Gidl 
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it belongs to the fourth premolar position. The difference in slope is 
well illustrated by figure 4. Figure 4a shows a third premolar with an 
angle of slope of 76°, while the 87° angle shown in figure 4b is characteristic 
of the fourth premolar position. The differences can usually be recog- 
nized without the use of a goniometer. A graphical representation of 
] 


the frequency of occurrence of specific angles of slope is shown in figure 


D. The angles have been plotted on the abscissae and the percentages 
ot teeth possessing a given angle are recorded on the ordinates. The 
presence of two well defined maxima on this curve demonstrates the 


practicability of this method of distinguishing P* from P*. 
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M' and M?, though readily distinguished by their slenderness of 
parastyle from the premolars (figure 6), are sometimes difficult to set 
apart. Two characters, namely the anteroposterior-transverse ratio 
and the angle of slope of the occlusal surface are frequently diagnostic. 
The ratio of the anteroposterior and transverse diameters is not alway 

satisfactory character because this ratio approaches the same valu 
for all molar teeth after more than one-half of the height of the crown 


has been removed by wear. However, if not more than one-third of 


the crown has been worn away this ratio may be used to advantage. 
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Figure 7 is a graphic representation of the frequency of occurrence of 
specific values of the anteroposterior-transverse ratio in M!’ and M?. 

In plotting a curve, figure 8, showing the frequency of occurrence of 
specific angles of slope in M' and M? two maxima were obtained. Ac- 
cording to the measurements the teeth fall into two groups, one of which 
(64 per cent) is distinctly larger than the other (36 per cent). Ap- 
parently some second molars have an angle of slope which approximates 


90°. When, however, the angle between the plane of the occlusal 
+} 


surface and the vertical axis deviates in individual teeth from a right 


A 


angle it is usually greater than 95 
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In M! the anteroposterior and transverse diameters of the occlusal 
surface. figure 9a. are subequal and the diametral ratio has a value of 
1.05 or less. The angle of slope of the occlusal surface approaches 90 
4 ‘ ] e al f | ; ( ( ; - : lnrawe ir rativ f 
An angie OF slope oO! less han 90 Sy 0 30 is always indicative of 
the first molar position. The occurrence of an angle of 90° is much more 


frequent in M' than in M 

The occlusal surface of M? tends to be elongate in an anteroposterior 
direction (fig. 9) TI 
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a value 
of 1.15 or greater. A value of 1.20 or more is probably always indicative 
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e anteroposterior-transverse ratio 
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of the second molar position. If a tooth belonging to the first or second 
molar position possesses an angle of slope greater than 95° it can be 
definitely ascribed to M?. 

A molar tooth more than one-third worn, with an anteroposterior- 
transverse ratio less than 1.15, and an angle of slope between 90° and 
95°, can not be definitely placed in the series. 


INFERIOR CHEEK-TEETH 


As in the superior cheek-tooth series, P. and M; can be readily identi- 
fied. The great enlargement of the parastylid and the pointed anterior 
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Fic. 11. Graphic representation of the frequency of occurrence of specific 
values of the anteroposterior-transverse ratio in inferior premolars and molars. 


wall of the crown as viewed in cross-section are characters peculiar 
to P. alone. In M; the extreme backward curvature of the vertical 
axis from the plane of the occlusal surface, the presence of an entostylid 
column with anteroposterior diameter approximately equal to that of 
the protoconid or hypoconid, and the absence of a surface of attrition 
caused by wear of a more posterior tooth, distinguish this molar from 


all other teeth in the inferior dentition. 
In merychippine forms the inferior premolars are distinguished from 
the molars by their more massive appearance (fig. 10). Moreover, the 
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enamel pattern of a premolar tooth exhibits a compression in an antero- 
posterior direction. The entostylid in premolar teeth is flattened against 
f the entoconid and never shows the extreme pos- 


the posterior side « 
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Fic. 12. Lateral view of inferior molars in Merychippus californicus Merriam 
showing differences in the angle of slope (a) in M; and Mz, vertical axis (c), and 
plane of the occlusal surface (b). 
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3. Graphic representation of the frequency of occurrence of specific 


Fig. li 
angles of slope ir M, and Mo. 


terior projection seen in the molars (fig. 10). The significance of this 
compression in distinguishing premolars from molars is graphically 
expressed when the anteroposterior-transverse ratio is plotted (fig. 11). 
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The premolars have an anteroposterior-transverse ratio that varies 
between the limits 2.1 and approximately 1.5, while in the molars 
this ratio ranges from 2.3 to approximately 4.0. While a value of 2.3 
or more is always indicative of a molar tooth, the ratio in molars varies 
with the degree of wear of the crown. A first or second molar that has 
had more than two-thirds of its crown removed by wear frequently has 
an anteroposterior-transverse ratio less than 2.1, and is therefore difficult 
to distinguish from a worn premolar. 

In the entire collection of merychippine teeth from the Coalinga 
locality the greatest difficulty is experienced in attempting to distinguish 
P; from Py. The occurrence of angles of slope of less than 90° is prob- 
ably more frequent in third premolars than in fourth premolars, but 
not to the extent needed in furnishing a definite clue as to identity. 
It is doubtful whether the characters which have been employed in 
establishing the identity of individual teeth are applicable to the third 
and fourth premolars. In this connection it should be noted that the 
great similarity which fortunately prevails between these teeth lessens 
somewhat the necessity of discriminating between the two positions. 

The angle of slope of the occlusal surface serves to identify M, and 
M, (fig. 12). The curve showing the percentage of occurrence of the 
different angles in these teeth, figure 13, has two distinct maxima, one 
at 90° and the other at 96°. If the occlusal surface has an angle of 
slope of 91° or less the tooth may be assigned to the first molar position. 
Likewise an angle of slope of 95° or greater is indicative of the second 
molar position. A tooth in which the angle has a value lying betweer 
94° and 91° can not be definitely determined as to position. 


Summary of characters useful in determining the position of individual teeth 


Superior cheek-teeth 


PARA : ANGLI ~ ecnefefornomistacnainy 
\ VERSE RATI 

= Parastyle greatly enlarged 
I Crown wedge-shaped with pe. nterior 
P3 Broad 82° or less 
P4 Broad 85° to 92 
M1 Slender 85° to 91 1.05 or less 
M2 Slender 94° or greater 1.15 or greater 

Crown with extreme backward curvatur 
M3 Posterior wall of crown deeply indented 


I 
Absence of surface of attrition on posterior wall 
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Inferior cheek-teeth 


ANGLI TRANSVERSE RA eae: 
; Parastylid greatly enlarged 
P2 Crown wedge-s} ped ith apex anterior 
P3 93° or less Less than 2.1 Compressed 
P4 85 or 93 Less than 2.1 C m pressed 
Ml 91° or less Greater than 2.3 Posterior projection 
marked 
M2 94° or greater Greater than 2.3 Posterior projection 
marked 
Entostylid column as large as protoconid and hypoconid 
M3 Crown with extreme backward curvature 
Absence of surface of attrition on posterior wall 


California Institute of Technology, Pasadena, California. 


-EDING SEASON IN MONKEYS, WITH SPECIAL 
{RENCE TO PITHECUS (MACACUS) RHESUS 


By Cart G. HARTMAN 


The intensive study of the sexual cycle in the rhesus females of the 
Carnegie Colony soon gave the very definite impression that the summer 
months constitute the non-breeding season, when the ovulatory func- 
tion is at a low ebb and the menstrual cycle as well as the behavior of 
the sexes to each other show more aberrant phenomena than during the 
more favorable, the colder, months of the year. The impression has 
become a certainty. It is the purpose of the present paper to present 
the evidence along several lines, all of which point in the same direction. 


THE IMPRESSIONS OF TRAVELERS 


The general testimony in the literature is to the effect that monkeys 
do not have a breeding season. This is based upon the casual observa- 
tion of travelers and hunters who enter a country or province during a 
season favorable to their purposes and, seeing young of various ages, 
conclude that a given species of monkey breeds all the year round. 
I find this statement in books, I have it in my correspondence, it is 
communicated to me personally. Even Sanyal, the efficient director 
of the Caleutta Zoological Garden, was misled in this way (cf. Heape; 
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1896). This sort of evidence is, however, unacceptable, even though 
almost unanimous, because it is not based upon carefully recorded facts 

It will be seen below that for the rhesus monkey and for the hama- 
dryas baboon we have sufficient data to establish a breeding season; 
the data secured in our own colony are alone sufficient for rhesus. Yet 
if we make a cross-section of this colony on a given day, let us say May 
15, 1930, we may be able to duplicate what is seen in a chattering tribe 
in the forest. Let us then imagine that our colony is a monkey tribe 
bagged entire by some Miinchausen and brought into the laboratory 
for examination on May 15, 1930. 

The list on this day includes a dozen orso of the inevitable poor breeders, 
either entirely sterile or breeding seldom. Among these are four that 
had babies the year before. Most of the dozen are menstruating. A 
second dozen have babies, mostly yearlings of the previous season, 
ranging in age from 7 to 12 months. Two of the mothers are still 
interested in their babies and would be suckling them if allowed to do 
so. Several older babies up to 2 or 3 years old would remain close to 
their mothers along with the younger brood except for the wire netting 
enclosing them. The other cases are individually described as follows: 


No. 5. Pregnant, 19 days before term 

No. 7. Pregnant, 14 months before tern 

No. 12. Pregnant, 12 days before term 

No. 34. Non-pregnant but about to ovulate and conceive 
No. 35. One month pregnant (about 7 mm. embryo 

No. 3 
No. 51 Ripe gra ifian follicle 4 d ivs before actu il OV ul ition and con eption 
No. 53. Baby 9 days old 

No. 65. Pregnant, day before parturition 

No. 66 Saby 3 days old 


39. Fertilized egg in oviduct 


No. 67. Pregnant, one month before term 

No. 69. Fourteen days post-partum (still birth 

No. 71. Four and one-half months post-partum (baby died 
No. 78. Killed in experiment, would otherwise have had 7 days old baby. 


If one thus finds large and small babies following their mothers about, 
though more or less independent; large and small sucklings; eggs, 
embryos and large fetuses in utero, not to speak of non-pregnant; and 
non-lactating females at the same time—one may readily get the im- 
pression that the breeding is continuous throughout the year. An over- 
estimate of the length of gestation, still stated in books to be seven 
months instead of five and one-half as we determined, would tend to 


increase the illusion. It is of course true that the wide range of stages 
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found at any given time argues for an extended season during which 
conception is possible; but it requires a more careful record to determine 
whether there is also a more restricted optimum season for conception. 

It follows from the foregoing that the cross-section of our colony on 
May 15, 1930, as detailed above, should be compared with records 
taken during a very limited sojourn in the habitat of any given species 
before the conclusion is reached that breeding in the species is contin- 
I 


of a month pre- 


i 


uous. In this census of May 15 the new acquisitions 


ceding, now to be described, are not included. 


AN INTERESTING SHIPMENT OF RHESUS FEMALES 


On April 12, 1930, the Carnegie Colony was enriched by a shipment 


direct from India of 27 females accompanied by 27 babies, all but two 


f which were “yearlings” weighing 1060 to 1750 grams. ‘Mothers 


with babies’’ was specified in our order, which was filled perfectly except 


for four adolescent fe n ale s that hs g of course, never borne young. 
An analysis of this group of females is of the greatest theore tical 
interest, not only from the general physiological standpoint, but for 


I 

comparison of conditions in the wild with those in captivity, for it should 
be noted that these mor Keys were ll caught about four months before 
they were received by us—a diagnosis made by us upon examination of 
the material and subsequently checked by consultation with the dealer. 

Of the 23 adult females shown in Table l, twelve, or half of them, 
were accompanied by babies which they claimed as their own and were 
nursing on arrival; 11 females failed to claim any of the 15 orphans of 
he group, although 5 gave evidence of recent lactation. The first 6 
females in the list gave birth to babies in the laboratory; the next 6 
gave birth to or aborted so recently that by rectal palpation the day 
of delivery (Nos. 100 and 124) or abortion (Nos. 125, 109, 118, 115) 
could be fixed with great accuracy (Hartman, 1930). Of these 12 four 
were suckling their large babies and three had very recently given suck; 
of the entire number only 5 possessed involuted mammae. Neverthe- 
less, it is of interest to note that half of the mature females of the group 
had become pregnant in the forest the preceding October or November 
and that most if not all were still suckling babies of the previous spring. 
The remaining eleven females, all but one of which were lactating en 
route or after their arrival, were thoroughly amenorrheic, with hyper- 
involuted genitalia. Presumably they were exposed to the same oppor- 
tunities for conception in the forest but had delayed ovulation in con- 
trast to their more prolific sisters that conceived in the earlier portion 
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of the breeding season. It seems probable that in the more favorable 
natural habitat lactating females come out from under the inhibiting 
influence of lactation sooner than in captivity—but that is another 
problem. 

This group of 23 mature rhesus mothers, therefore, points very neatly 
to October and November as near the height of the breeding season of 
the Bengal rhesus macaque, Macacus rhesus, in a state of nature. 





rABLE 1 

4 WEIGHT O EVIDENCE PREGNA a a AMENO ESTIMATED DAY O 

. . “rng ; 1 po C.. - DELIVERY nae eee . 
98 1,410 April 14 October 31 
99 1,560 April 26 November 12 
108 1,750 April 29 November 15 
114 May 13 November 29 
116 May 5 November 21 
17 xX Mav 8 November 24 
100 430 October 11 
124 480 ¢ November 24 
125 1,760 xX November 11 
109 X X September 28 (? 
118 xX October 27 (? 
115 X X October 28 (? 
101 1,310 xX 
102 1,390 xX 
103 1,480 > 
104 1,060 X 
105 1,160 X 
106 1,310 X 
107 1,490 X 
123 1,550 X 
110 X X 
111 X X 
119 X 


The observations just detailed are, however, merely corroborative 
of Heape (1894, 1896) who in 1891 went to Calcutta to study men- 
struation and the embryology of the monkey as near as possible to 
their native haunts. The reason for his going in person to India, he 
stated, was because of difficulties in securing material from a distance 
Thus a shipment of 40 rhesus females secured from Calcutta and shipped 


to him all proved to be immature—as are, we may add parenthetically, 
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almost all of the specimens shipped into this country, even those sold 
by dealers as ‘“‘mature.’’ Heape was further told that “‘adult M. rhesus 
are sO savage it was found impossible to send them so long a journey 
without providing a separate cage foreach.” On his arrival at Caleutta 
Heape also found that only young monkeys were obtainable in the 
bazaars. But in due course of time he secured 108 langurs (Semnopithe- 
cus entellus) and 230 rhesus monkeys. All the collecting was done in 
January, February and March. Of S. entellus, a considerable propor- 
tion had already borne young, six of them recently, one was in process 
of aborting, the rest were non-breeding, 50 of them menstruating. Of 
the 200 rhesus from Muttra and 30 from Benares “a very large pro- 
portion either had embryos in an advanced stage of development in 
utero, or had recently borne young; of the remainder many had not 
yet reached the age of puberty, and when all doubtful cases were ex- 
cluded, 17 specimens alone remained which could be used for the pur- 
pose of investigating the phenomena of menstruation.’”’ Heape’s con- 
clusions as to the breeding season he summarizes in the following words: 

“The fact that a very large proportion of the adult females supplied 
to me during January, February, and March bore advanced embryos in 
utero, and further, the fact that of those supplied in March a very large 
proportion had already borne young, points to the conclusion that 
March is the usual menth when most of the young are born at Muttra.”’ 

Since we have determined the period of gestation to be on the average 
165 days, the best mating season at Muttra should be in September and 
October, especially the latter month. We are, therefore, in substantial 
agreement with Heape on the basis of our own lot of monkeys shipped 
from the field and remaining four months in transit. 


OBSERVATIONS OF VAN HERWERDEN ON “CERCOCEBUS CYNOMOLGUS” 


In 1905 Dr. Maria A. van Herwerden published a study on the men- 
strual cycle of Cercocebus (Macacus) cynomolgus (see Addendum for 
synonym). The material was collected, for the most part, by Hubrecht 
or by Dutch surgeons on the Island of Banka and on Java, south of 
Batavia. The material has the advantage of having been killed and 
fixed in the field, hence represents the normal picture of the species so 
far as one may unravel it from fixed anatomical material. In this 
task the author succeeded, for her analysis of the 18 menstruating 
and 42 intermenstrual uteri of the Javan macaque is a model of this 
type of study. 
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Dr. van Herwerden was able to separate the uteri into two classes: 
A, those with narrow mucosa, interval type of glands, poorly-developed 
arterioles; and B, those in which the mucosa showed considerable 
swelling, cork-screw shaped glands, mostly in a secreting stage, thick 
walled arterioles, especially in the region of the future implantation 
sites. Now with the latter specimens were associated large graafian 
follicles or corpora lutea; while the former were accompanied by “‘empty”’ 
or inactive ovaries correlated with the inactive uteri. This is very 
interesting from a physiological standpoint; but what interests us here 
especially is the fact that the majority of the inactive uteri were taken 
during the non-breeding season (May, June, and July) while the class 
B uteri were removed from animals captured August to January. Fur- 
theimore, of 22 pregnancies, conception occurred 20 times in August to 
October; twice November to January. Perhaps if the period of gesta- 
tion had been taken at 53 instead of 7 months, the range would have 
fallen slightly later, hence almost exactly coincident with our own ex- 
perience in the Carnegie Colony. 

It is thus apparent that the Java macaque has a breeding season 
comparable with the closely related rhesus monkey. 


OBSERVATIONS ON THE CARNEGIE COLONY OF RHESUS MONKEYS 


At the time of this writing the protocols of the monkeys that are 
now or have been members of the Carnegie Colony at Baltimore contain 
records of 38 conceptions; of these 25 reached term and 4 pregnancies 
are still in progress. If we include animals pregnant on arrival we 
have records of 36 births, of which 10 were witnessed by us. The data 
on conceptions are accurate almost to the day (except 78 and 92, which 
are close estimates) and the large number of cases make them of special 
value. 

If now we plot the conceptions by weeks and months (line 1, chart 1) 
we find that 14 fall in November, 28 in the period October to January. 
September has one, the quarter of June, July and August the single one 
that “proves the rule.” This is our No. 2, an unusually fine breeder 
that arrived with a baby, delivered two since (cf. Hartman, 1928), and 
conceived again July 29 last. She is the only animal of the colony that 
even approached ovulation during this season. 

The result of this monthly distribution of conception would seem to 
leave little room for doubt. It might be objected, however, that the 
animals have less opportunity for copulation than in the late fall or 
early winter. This is in part true; but the percentage of “‘takes”’ still 
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leaves the distribution essentially correct and the conclusion that the 
summer months are unfavorable for reproduction is shown in more 
direct observations upon the females at this time. Three kinds of ob- 
servation may be cited. 

In the first place, the heat of summer is unfavorable to the monkey, 
at least to the tropical monkey. This is well known to animal importers 
and hunters. We find it so in the Carnegie Colony. By far the greater 
number of deaths have occurred in the summer and fall months even 
among the “acclimated” individuals, though the death rate has been 
cut down since we have ameliorated the heat conditions by using a fine 
spray of water or “artificial mist” in the paddocks. The animals are 
more likely to lose weight in the summer, and they then shed their 
hair, which further exaggerates their unprepossessing appearance at 
this time. Menstruation is more irregular in summer, often absent 
entirely; moreover the sexes are far less interested in each other and 
the usually quite willing males may occasionally even entirely refuse 
to copulate. 

An examination of the females, however, corroborates the suspicion 
that they do not conceive because they do not ovulate. This is clear 
from an inspection of table 2, which gives the result of 60 laparotomies 
done at various times of the year. The dates falling in the breeding 
season are placed in columns, those falling in the summer in column 2. 
The sign ‘‘+”’ indicates the finding of a corpus luteum, “‘+”’ a large 
Graafian follicle, “‘—’’ neither corpus luteum nor follicle. The latter 
class comprises 13 laparotomies done in June and July and with one 
exception (No. 66) the ovaries were “empty,” rarely showing a visible 
follicle, never over one or two millimeters in diameter. Most of these 
females were menstruating nevertheless. No. 66 was exceptional in 
possessing a Graafian follicle, 5 x 6 mm. in diameter, on July 14, 1929; 
on January 15, at the end of a pathological bleeding of over a month the 
ovaries contained numerous small follicles. This partly explains the 
apparent reversal of the usual findings of the table. This animal sub- 
sequently became pregnant, giving birth on May 12, 1930. She died 
the following September. 

The negative cases of column 1 further show the absence of ovulation 
in certain menstrual cycles even in the more favorable months; actually 


the proportion of such cases is much greater, since the table registers 
the more favorable females in the more favorable times of the year. 
It is perhaps unnecessary to add that in correlation with the apparently 
inactive ovaries the uteri were also found to be very small and pale, in 
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most cases almost infantile. It is thus seen from actual inspection of 
the genital organs that no matter how often the females had been mated 
they could not have conceived because of the complete absence of ovu- 
lation. 

The case is greatly strengthened by rectal palpation of the uterus 
and ovaries in the living animal, i.e., by the rectal bi-manual method of 
palpation well known to the gynecologist. The uterus can be felt with 
the greatest ease and its size and consistency accurately estimated; the 
ovaries are a little more difficult to find in some, especially the larger 
females. Applying this method to the females of the colony July 22, 
August 24 and September 30, 1930, we recorded the following findings: 

July 22: Of 28 adult females examined all but three had tiny uteri, 
mostly about the size of a lead pencil, and ovaries of corresponding 
inactivity. The three exceptions were: No. 28, uterus the size of the 
rubber bulb of an eye-dropper pipette, right ovary small, left medium; 
day 21 of cycle. No. 40, uterus medium to large, firm; right ovary 
small, left medium; day 25 of cycle. Neither of these two females had 
ovulated and there was no pregravid enlargement of the uterus. The 
third animal (No. 2) is remarkable in furnishing us our only example 
of conception in the summer months. On the day under consideration, 
which was the eighth of the cycle, the left ovary was already of medium 
to large size, the uterus distinctly enlarged (medium to large), though 
still firm. She was caged three successive days with three different 
males but failed to copulate with the first and probably also with the 
third; conception is estimated to have taken place on July 24, day 10 
of the cycle 

On August 24 the palpation was repeated. On this day 16 uteri wer 
“tiny,’”’ 7 small, 5 medium, none large. The animals were molting and 
the bright color of the buttocks was conspicuous by its absence. The 
experienced observer could see at a glance that most of the animals 
were far below the sexual condition obtaining in the better seasons of 
the year 

By September 30 the improvement was already very apparent, for 
most of the animals (ali but 7) showed fairly good color, half of them were 
quite bright, 6 or 8 of the maximum brilliance. Five uteri were large, 
10 medium, 4 small and 7 tiny. The retarded females were exclusively 
members of the shipment of April 12 not yet recovered from the journey. 
One or two of these will probably never recover. 

The low ebb of sexual activity in the Carnegie Colony in the summer 
months is therefore incontrovertible and the sterility of the animals is 
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due to the absence of an ovulatory cycle, although menstruation con- 
tinues. That the males are not sterile is shown by the repeated re- 
covery of motile sperms from mated females and by a single conception 
on July 24 in a favorable female. Yet the males are less ardent in 
summer than in winter and refuse mating with some females altogether. 

To summarize our observations in the Carnegie Colony: Only one 
conception out of 38 occurred in the summer months, over half in October, 
November and December. Ovulation in summer is almost as rare as 
conception, as determined by laparotomies and by the newly instituted 
rectal bi-manual palpation. 


EXPERIENCE AT ZOOLOGICAL GARDENS OF THE WORLD 


If Macacus rhesus has a non-breeding season at Baltimore, it should 
also have one in other parts of the world where the species is kept in 
confinement. Accordingly, the directors of the larger zoological parks 
of the world were requested to send a list of the dates of the births 
occurring in their private colonies. Twenty-three responded and were 
kind enough to send their data, for which many thanks are due. 

The results of the questionnaire are shown in graphic form in Chart 
I, which almost speaks for itself. The chart shows conception dates 
calculated 165 days back from the birth dates. Line 1, showing the 
distribution of conception dates in the Carnegie Colony, has already 
been discussed. Line 2 shows the cases reported from the Washington 
and the Philadelphia zoos. Comparing these two lines, it appears that 
the animals of our colony are a month behind the others, perhaps because 
our animals are mated only on specific days, hence miss the first chance 
of the season for conception. It is possible that, after all, October is 
the optimum month for conception and not November. Line 3 gives 
the remainder of the data available from over the world; line 4 the 
combination of all cases we have been able to find. The latter clearly 
shows that October to January are clearly the fertile months; June, July 
and August clearly the low ebb for breeding of the rhesus monkey—all of 
which holds, however, only for the northern hemisphere; for the fine 
lists from Adelaide and Sydney, Australia, as plotted in line 5, render 
the assumption plausible that April to July instead of October to Jan- 
uary constitute the optimum breeding season in the southern hemis- 
phere. 

With respect to other macaques (line 6) we can only say that there 
is a slight tendency towards the September to January season. For 


th 


e tropical guenons and the mangabeys we have insufficient data, 
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which holds also for the various baboons (line 9). But the hamadryas 
baboon of Abyssinia, both in Berlin as well as in Giza, Egypt, near 
its native haunts, seems to have an optimum breeding season in May, 
June and July; December, January and February being the low months. 
The conception day for baboons was calculated by counting back 169 
days from the birth data (Zuckerman and Parks, 1930). 

The seasonal variation in conception rate is therefore in no species 
so clear as in rhesus; but we have no data for any other species nearly 
so complete. The nearest approach is that for hamadryas. 


NEW WORLD MONKEYS 


Rather extensive observations were made on Alouatta caraya and 
Cebus azarae in Paraguay by Dr. Rengger about a hundred years ago. 
Interned for some years by the Paraguayan government, he devoted 
himself to the study of South American mammals. He states that 
Alouatta has its young in June and July, only occasionally in May and 
August, while Cebus has a single young in December. 

Wislocki and Schultz (Wislocki, 1930) collected monkeys in Panama 
and Nicaragua during July and August of three different years. On 
the basis of their findings they concluded that of the six species collected, 
one (Saimiri oerstedii) had a limited breeding season, whereas the three 
other species (Ateles geoffroyi, Cebus capucina, Alouatta palliata) taken 
in considerable numbers show continuous breeding throughout the year. 


SUMMARY 


That macaques experience seasonal variations in the conception rate 
amounting to an almost complete cessation of ovulation during a part 
of the year, which we may call the non-breeding season, seemed almost 
certain from the observation of Heape (1894, 1896) in (Pithecus) Maca- 
cus rhesus, and of van Herwerden (1905, 1906) on local forms of the 
M. irus group. Both placed the optimum season in October. Prac- 
tically the same holds for the Carnegie Colony (38 conceptions) and 
for the various zoological gardens of the world (Chart 1), but is rather 
reversed in Australia, where April to June instead of September to 
January constitute the favorable season. The data for other Old World 
monkeys are too few to warrant conclusions, although the principle 
seems to hold for macaques in general. The hamadryas baboon seems 
to have its best season from May to July. 

In addition to this sort of evidence it was found at the Carnegie 
Colony that failure of the females to conceive was due to their failure 
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to ovulate, not due to sterility of the male, although he is somewhat 
adversely affected in his reactions to the female. This conclusion was 
derived from 60 laparotomies performed at various times of the year 
and by rectal palpation of the uterus and the ovaries. The non-breeding 
season is also the molting period. It is of theoretical and gynecological 
interest that menstruation may go on regularly throughout the entire 
summr, in the absence of ovulation. 


Kry TO THE CoMMON NAMES USED ABOVE 


Specific names after Elliott 
Rhesus: Pitheeus rhesus (Macacus rhe 
Common: P. irus (Macacus cynomola 
Pigtail: P. nemestrinus. 


Japanese: P. fuscatu 


Javan: P. mordaz (P. fascicula mordax? 
Sumatran: P. fascic ilar The Banka, Sumatra, and Java forms are closely 
related and are classed as subspecies of P. fascicula by some. Van Her- 


werden, therefore, working with material collected both in Banka and Java, 
used specimens of two different subspecies or species. But for practical 
physiological and anatomical purposes the slight racial differences are rela- 
tiv ely unimportant 

Bonnet: P. sinicus (M. radiata 

Sooty Mangabey: Cercocebus aethiop 

Green: Lasiopyga callitrichus (Cercopithecus aethiops) Simia sabaeu 

Vervet: L. pygerythra 

Grivet: L. griseoviridis (Cercopithecus aet} 

Mona: L. mona (C. mona 


Hamadryas: Papio hamadr: 





Nubian baboon: P.cynocepha 
Guinea baboon: P. papio. 
Barbary ape: Simia ylvanus (11 
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NOTES ON THE FEMALE REPRODUCTIVE TRACT (OVARIES, 
UTERUS AND PLACENTA) OF THE COLLARED PECCARY 
(PECARI ANGULATUS BANGSI GOLDMAN) 


By G. B. Wistock1 
[Plates 3-4] 


Practically all that is known concerning the female reproductive tract 
in the Suidae is based upon observations on the domestic sow. In this 
animal both the anatomy and physiology of reproduction have been care- 
fully studied. Nothing is known on the other hand about the wild 
forms, excepting the comparison by Kappeli (’08) of a number of ovaries 
of the wild European swine with those of the domestic sow. He ob- 
served that the ovaries of wild swine are relatively smaller and contain 
on an average fewer visible follicles and corpora lutea than those of 
the domestic forms. The wild pigs, according to Kappeli, produce, 
on an average, four young, the domestic ones, 8 to 12 young. More- 
over, the European wild form, Kippeli states, is monoestrous, whereas 
the domestic sow is polyoestrous, the single oestrous period occurring 
in the former during November, with birth of the young in February 
and March. The European wild sows possess 8 to 10 mammae and 
produce from three to eight young, with an average of four. 

The writer had an opportunity to obtain a gravid uterus of the 
collared peccary and was surprised on examining it to discover that it 
differs materially from that of the sow with which he was already familiar. 
The differences in the two forms are deemed worthy of brief description. 
The domestic pigs originate from wild stocks of the Old World, having 
all been introduced into the western hemisphere. The peccaries, on 
the other hand, are wild forms indigenous to the New World only and 
are distantly related to the Old World families. It might be predicted, 
therefore, that they would differ from the domestic sow even more than 
the European wild form observed by Kippeli. 

The specimen to be described is of a collared peccary (Pecari angu- 
latus bangsi Goldman) belonging to the family Tayassuidae. The 
present species inhabits the eastern section of Panama. The specimen 
was obtained from an animal killed during the month of July on Barro 
Colorado Island, Panama Canal Zone.! 

1 This material was obtained while the writer was working at the Barro Colo- 
rado Island Laboratory, Canal Zone. I am indebted to Dr. Robert K. 


Enders, who had permission to collect mammals on the island, for turning the 
specimen over to me. 
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GROSS OBSERVATIONS 


The uterus is bicornuate asin the sow. The cornua differ, however, from those 
seen in the sow in that they are relatively short and are coiled, with each horn 
forming a helix or spiral This configuration alters the shape of the broad liga- 
ment, which becomes a spiral band with broad fan-shaped insertion on the uterine 
cornu and a converging, pedicle-like attachment to the pelvic wall. The ovaries 
are situated relatively caudad in the body cavity, on the margin of these pedi- 
cles at the level of the junction of the two cornua. The Fallopian tubes are much 
shorter than in the sow and more coiled. The superior and inferior mesosalpingeal 
ligaments are short and stout compared to their delicate membranous character 
inthe sow. The fimbriae are much less extensive and delicate than in the sow, 
forming a well-defined elliptical orifice bounded by two well-formed leaflets 
The ellipsoidal orifice terminates in an ovarian fimbria attached to the ovary 
and in a uterine fimbria attached to the superior mesosalpinx. The ovaries are 
relatively large. Because of the shortness of tubes and mesosalpinx the ovaries 
do not become enc ipsulated by the tube and its : ppe ndages as they do in the 
sow. A small, deep recess is formed, however, between the superior and inferior 
mesosalpinx. This, the ovarian bursa, is too small actually to enclose the ovary, 
excepting pt ssibly one pole 

The 
of about equal size. The ovary is attached to the broad ligament by a stout, 


fibrous ligament which attaches to one of the spherical masses, the other spherule 





varies are symmetrical in shape ch is composed of two fused nodules 


constituting the free pole of the ovary. On cutting open the ovaries they are 


found to be identical in configuration. At the free pole each exhibits an orange- 


colored nodule measuring 10 mm. in diameter. The nodule of nearly equal size at 
the attached pole is reddish in appearance. On section each of these spherical 
masses is found to be a corpus luteum, so that the ovaries together contain four 
corpora lutea However, the yellowish corpora are of one stage, the reddish cor- 
pora of another stage of development. We are probably dealing, therefore, with 
corpora of two different ovulations, the two yellowish ones being the more recent 
and appertaining to the two fetusesin utero. The reasons for this decision will be 
presented later, together with a description of the microscopic appearances of the 
ovaries The ovaries of the peccary are distinctly unlike those of the sow in 
exhibiting two sets of nearly equal-sized corpora ata time when relatively large 
fetuses are in utero. The facts that the uterine cornua are relatively short and 
that the peccary has but two mammae makes it appear likely that fewer ova ar 
released at ovulation than in either the domestic sow or in the European wild 
swine 

Each uterine cornu contains a fetus and its membranes. The fetuses are each 
approximately 48 mm. in crown-rump dimension In general appearance the 
fetuses and their membranes resemble pig fetuses and their adnexa of equivalent 
age. In detail, however, there are pronounced differences between the two 

As in the sow, the chorions are fusiform and are loosely applied to the uterin 
mucosa from which they can be readily stripped off without damage to either 
The ends of the chorionic sacs for a distance of several centimeters are avascular 
The avascular tips of the chorionic sac are in part caked together by gummy det ri- 
tus. In several places this material has formed rubbery masses loosely attac, -d 
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to the interior of the allantois and, in one instance, such a mass has become com- 
pletely detached and has come to lie free within the allantoic sac The withering 
of the tips of the chorion, as seen in the sow, is not accomy anied by the formation 


of similar nodules 





The chorion is in contact with the endometrium by numerous, minute wrinkles 
or folds interdigitating with corresponding folds ofthemucosa. Removedfrom the 


uterus and stretched slightly, the chorion becomes a perfectly smooth membrane 





without macroscopic elevations. In contrast to the sow of equal age no areolae 


ire macr scopically visible is vet to the n iked eye If, howe ver, the chorionic 
membrane is viewed under low magnification by means of a Greenough binocular 
microscope, areolae are seen to be abundantly present (Fig. 1 The surface of 


the chorion is observed to be covered by short, anastomosing, microscopic ridges. 








In this pattern there are gaps constituted by the areolae, which form microscopic, 
circular, shallow depressions devoid of ridge At the circumference of an areola 
the aforementioned chorionic ridges ume a radial disposition dipping over the 
margin into the shallow, smooth crater of the areola. Viewed unstained in this 


way, after fixation in Bouin’s fluid, the chorionic ridges are observed to chenge in 
: 


mic roscopi texture the areola The ridges in general 


ire opaque, like groun iss, but, as they radiate towards the areola in the 


vicinity of its margin, the ridges su nly become translucent and greyish in 
character. This ay fference in cellular character of the 





of the shallow crater of the areola 


the microscope reveals irregularly dispersed flocculent shreds of substance. 
A small, flaccid, wrinkled yolk-sac, yellowish in color and similar to that seen in 
the extra-embryor elome at the end of the umbilical 





und amnion are smooth and translucent differing in no wise 





MICROSCOPIC OBSERVATIONS 


Microscopically the uterus and placenta of the peccary and the sow are similar, 
lthough possessing certain distinguishing features. The endometrium of the 
peccary’s uterus it this stage sh ied glands imbedded in an oedema- 


tous stroma (Fig. 2 The uter is entirely intact and the individ- 
| 1 


ual cells are cuboidal in shape on a delicate basement membrane 





in which a rich plexus of mater in be distinguished This outer- 


most zone of endometrial stroma, enclosing the capillary vascular layer and 
forming the basement membrane for the epithelium, is denser and less oedema- 
tous than the remaining deeper portions of the strom: So far conditions are 


as in the sow, but in the peccary the endometrium is distinctly narrower than 
that of an equivalent stage in the sow—the outer vascular layer is more delicate 
ind the glandular layer is less broad and the glands in general simpler and 
less brar che d 


Microscopically, too, the chorions of the two animals are similar although 





possessing certain distinguishing features The ch nin both animals is thrown 
into minute folds or rugae with furrows between then Around the areolae the 
rugae are radially arranged (Fig. 1 In sections the rugae, cut transversely, give 








146 JOURNAL OF MAMMALOGY 


The chorionic epithelium differs in its morphology upon the crests of the rugae 
and in the troughs between them (Figs.3 and 4). On the crests of the rugae the 
epithelium is flattened and syncytial and is penetrated by capillaries. The 
penetration of the epithelium by capillaries in the sow is well described 
and portrayed by Heuser (’27). The most interesting point in the peccary 
is the presence of syncytium or plasmoditrophoblast on the rugae. In the 
sow by contrast the summits of the rugae appear to be clothed for the 
most part by cytotrophoblast. In the furrows between the rugae, the epithe- 
lium on the contrary is composed of individual columnar cells the arrange- 
ment of which is not dislocated by penetrating capillaries. Thus there 
are two morphologically and physiologically distinct zones of chorion on 
the crests of the rugae and between their bases respectively (Figs. 3 and 4). 
The rugae subserve undoubtedly the more direct interchange of substances 
between the fetal and maternal circulations, especially the gaseous exchange, 
whereas the regions of the furrows appear suited for a more indirect mode of 
absorption of salts and formed substances by more highly organized, columnar 
absorbing cells. In the peccary one can speak of a highly vascular plasmoditro- 
phoblast on the crests of the rugae subserving more direct transmission and ofa 
relatively avascular cytotrophoblast in the furrows between the rugae constitut- 
ing an indirect mode of transmission more of the nature of so-called embryotrophic 
nutrition. 

The intimacy of the maternal and fetal circulations on the crests of the rugae 
is striking. On both maternal and fetal sides intervening connective tissue is 
almost negligible. Capillaries, stripped bare of all except endothelium, press 
against the epithelial cells of the endometrium and on the opposite side, similarly, 
naked capillaries actually tunnel the plasmoditrophoblast leaving only slender, 
nucleus-free strands of syncytial cytoplasm between them and the outside. Thus 
the two circulations are surprisingly close to one another at these points. When 
one considers the number of layers which intervene in the placenta epithelio- 
chorialis according to the concepts of Grosser (’29), one is amazed by the com- 
plexity of the theoretical barrier. Actually, however, two of these layers—the 
fetal and maternal connective tissue—are practically wanting and in addition 
the association of the two circulations is made more intimate by the penetration 
of the fetal capillaries into the delicate trophoblast on the crests of the rugae 
(Figs. 7 and 8 

In the peccary, as has been said, the crests of the rugae are clothed by plasmodi- 
trophoblast, while in the pig this is undoubtedly not the rule. The furrows 
although analogous in the two forms show distinctive features in the configuration 
of the lining epithelial cells. In both forms, the epithelial cells are columnar, but 
in the peccary there are very definite inner and outer zones to the cells with the 
nuclei in the centers, whereas in the pig of equivalent age the inner zones are not 
so distinct, the nuclei almost touching the basal surfaces of the cells. In the pec- 
cary the basal portion of a cell is set off from the nucleus by an inner zone com- 
posed of one or more clear vesicles the walls of which take a basic stain. The 
outer zone, on the contrary, which is alike in peccary and sow, is rich in solid 
protoplasm which stains intensely with acid dyes. 

Besides the two types of epithelium described on the summits of the rugae and 
in the furrows between them, there is, as in the pig, a third type of epithelium 
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which is encountered in the areolae. At the borders of the areolae, the tropho- 
blast, which has been either syncytial or columnar respectively, changes to an 
epithelium, lining the areolar crater, which issomewhat cuboidalin shape. These 
cells are rather irregular in contour but are, for the most part, as wide as deep. 
Their nuclei are slightly eccentrically placed toward the basal portion of the cell. 
The cytoplasm of these cells is rather clear, both in the distal and proximal halves, 
differentiating them from the columnar cells which are divided by the nuclei into 
morphologically distinct inner and outer zones. 


MICROSCOPIC STRUCTURE OF THE OVARIES 


As has been related in the description of the gross specimen, the ovaries are 
rather unusual in that each ovary contains two corpora lutea of approximately the 
same size, yet of different stages of development. On looking over pregnant pig’s 
uteri nothing similar has been encountered. In the pig, at the time of ovulation, 
the corpora of the previous ovulation are declining and are never more than four 
millimeters in diameter and furthermore by the end of ten days after fertilization 
these corpora have invariably receded to the shape of yellowish plaques less than 
two millimeters in diameter. In the peccary, on the other hand, with fetuses of 
48 mm. length in utero we have in each ovary two large corpora lutea of different 
stages of development. The larger corpus luteum is approximately 10 mm. in 
diameter, the smaller corpus luteum is fully 7 mm. in diameter. 

The larger corpora lutea in all likelihood pertain to the fetuses in utero. The 
principle reason for believing this is the lesser amount of connective tissue in the 
larger corpora as seen in Mallory preparations. 

The larger corpora differ markedly in their cellular morphology from the 
smaller ones (Figs.5and6). The larger, and presumably the more recent, corpora 
are composed of two types of cells which are distinguishable at a glance (Fig. 5 
The first is an exceedingly large cell with dense, almost homogeneous cytoplasm, 
multipolar outline and usually one, sometimes two, small nuclei. The second 
type of cell is only approximately one quarter as large as the first type. The 
cytoplasm of this cell is less dense and stains less deeply. These cells are poly- 
gonal in shape and have a slightly larger, less densely chromatin-containing 
nucleus than the first type of cell. Between and surrounding these two types of 
epithelial cells are slender strands of capillaries and connective tissue. 

The smaller corpora lutea are composed, on the contrary, almost solely of a 
single cell type which resembles most closely the second or small type of cell of 
the preceding description (Fig.6). These cells differ from the former, however, in 
that they are deeply pigmented. Each cell contains, in the cytoplasm to one side 
of the nucleus, a large accumulation of pigment, bright yellow in eosin-stained 
sections, almost black in iron haematoxylin. The conspicuous cells of the first 
type in the preceding corpus luteum are nearly absent, occurring only in a few 
scattered fields. In the absence of more stages it is difficult to interpret the fate 
of the large cells, but from the morphology of the few remaining cells of the large 
type, it appears that in all likelihood they have undergone degeneration, whereas 
the pigmented cells are derivatives of the small cell of the former stage. As has 
been said, the smaller corpus luteum is becoming infiltrated by dense strands of 
connective tissue which stain deeply in Mallory’s stain. This circumstance is the 
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principal evidence for the conclusion that the smaller corpus is the older stage of 
the two. Moreover it is less well differentiated at its borders from the sur- 
rounding stroma of the ovary. Furthermore the large cells of the previous stage 
appear to be degenerating. 

In the absence of a series of stages of corpora lutea it is impossible to trace the 
origins of the two types of epithelial cells from the granulosa or theca interna. 
No large follicles are present in the ovaries, the largest being not over two milli- 
meters. In the follicles of this size, granulosa and theca interna are readily 
distinguishable, but their cellular components cannot be directly homologized 
with any of the cellular types found in the corpora lutea 

There is no adequate explanation at hand of the persistence of two sets of 
corpora lutea of different stages this late in pregnancy. It can merely be pointed 
out that in this respect the peccary differs materially from the domestic pig. 
The present observations afford additional evidence of the extremely variable 
morphology of the mammalian ovary. It is interesting that in the sow Corner 
(19) was able to discriminate two types of epithelial or lutein cells, tracing one 
kind from the granulosa, the other from the theca interna. In the present in- 
stance, in the absence of a series, the origin of the two types of epithelial or lutein 
cells cannot be traced. However, one can affirm the presence of two distinct types 
of lutein cells, possessing markedly different morphology, and analogous in all 
probability to the two types of cells described by Corner in the domestic sow. 


CONCLUSION AND SUMMARY 


In contrast to the basic similarities of related forms, there are certain pro- 
nounced differences between the reproductive tracts of the domestic sow and the 
peceary. The peccary has only two mammae and its uterus is small, affording 
room for a more limited number of young than in either the wild European or 
domestic sow. The configuration of the uterus, tubes and ovaries of the peccary 
differs materially from that of the domestic sow. 

Placentation is essentially alike in the two forms excepting for minor differ- 
ences. The most interesting differentiating character is the presence of plasmo- 
ditrophoblast on the summits of the chorionic rugae in the peccary. In connec- 
tion with this observation the question of the differentiation of the chorion for 
placental transmission is discussed. 

The ovaries of pregnancy are of interest in the peccary, because they differ 
in some respects from those of the domestic pig. At a relatively advanced stage 
of gestation two sets of large corpora of different degrees of development are 
present. The one set pertains to the fetuses in utero; the other set pertains to a 
preceding ovulation. As in the sow, the corpora lutea are composed of two types 
of epithelial or lutein cells. In morphology, however, these cells differ distinctly 
from the equivalent cells of the sow. 


An interesting result of the comparison of the repoductive tracts of the peecary 
and pig is the observation that the reproductive tract itself differs in the two forms 
very much more than the placentae. The writer has found in other instances that 
the placenta of relatively closely allied forms resemble one another very much 
more than the respective genital tracts. Amongst the anthropoid apes and man, 
the placentae can scarcely be distinguished from each other, whereas the repro- 
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ductive tracts can be told apart with ease. This is surprising, since in unrelated, 

or distantly related, groups of animals, on the other hand, placentation is, as a 

rule, exceedingly diverse. Thus placentation has been given precedence in the 

past over many other organs in the larger grouping of mammals. On the con- 
trary, however, when dealing with closely related forms the placentae show fewer 
distinguishing characters than many other tissues and organs, including the 
reproductive tracts themselves. 
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EXPLANATION OF PLATE 3 


Fic. 1. View of the chorion of the peccary spread out as a membrane and 
stained with cochineal, showing several areolae. The minute rugae which cover 
the chorion can be seen radiating towards the areolae.  X 8. 

Fic. 2. View of a portion of the chorion and the uterus of the peccary. Most 
of the uterine epithelium is detached. The uterine glands are surrounded by 
loose, oedematous connective tissue. X 72 

Fic. 3. View of a portion of the chorion of the peccary, showing the character 
of the epithelium lining the summits of the chorionic rugae and the folds between 
them. X 440 

Fig. 4. Another view of the chorionic epithelium, showing the columnar 
epithelium lining a chorionic trough and the syncytial epithelium on the summits 
of the folds. The black masses near the surface of the chorion are blood corpus- 
cles within capillaries which penetrate the syncytium. X 440. 

EXPLANATION OF PLATE 4 

Fic. 5. View of one of the larger and more recent of the corpora lutea in the 
ovaries. The two types of epithelial cells constituting the corpus luteum can be 
seen. XX 440. 

Fic. 6. View of one of the smaller and older corpora lutea, showing only one 
type of cell which is heavily laden with pigment x 440 

Fic. 7. View of the chorion of the domestic sow. The fetal vessels have been 
injected with India ink to show the relative vascularity of the summits of the 
rugae and the troughs between then The difference in the character of the 
epithelium in the two localities can be seen. X 240. 

Fic. 8. A similar injection of another area of the chorion of the sow, showing 
how the vascular plexus, on the summit of a chorionic fold, penetrates the epi- 
thelium to come into close proximity to the surface. X 240. 
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THE FALL MOULT OF MUSTELA LONGICAUDA 
By Freperic W. MILLER 


Having described in a previous paper! the spring moult and the change 
in color from white of winter to brown of summer in a captive specimen 
of Mustela longicauda longicauda Bonaparte, it seems to me desirable 
to record the succeeding fall moult and consequent color reversal of 
the same individual. 

As was stated in the paper referred to, the specimen on which these 
observations have been made is an adult male, taken February 26, 
1930, in western Adams county, Colorado. During the period of its 
captivity, it has been maintained in an indoor cage. 

With the beginning of autumn, that is, early in September, there was 
a noticeable lightening in the general tone of the brown summer coat, 
particularly on the dorsal surface. Close examination showed that 
this was not caused by shedding, or by the appearance of new hairs, 
but was due to abrasion and the breaking off of the dark tips of many 
of the longer hairs. 

By October 20, the moult had definitely begun, for just above the 
black tail pencil there appeared a narrow band of new white winter 
hairs, and on approximately the same date scattered white hairs made 
their appearance in the summer yellow on the ventral surface of the 
neck. In the course of a few days, the entire ventral surface of the 
animal was spotted with slight concentrations of new hairs. These 
were most in evidence on the neck and inner surface of the limbs. 

A gradual enlargement and merging of these spots took place; many 
new ones appeared, and this process continued until November 10th, 
when the moult on the ventral surface was completed. Up to this time, 
so far as observable, there was no evidence of a definite mode of pro- 
gression in the moult. Instead, new hairs had appeared simultaneously 
throughout the area and in similar fashion the old ones had been shed 
out. 

In the meantime, the new coat had evinced itself on all four feet and 
had gradually worked up onto the legs. The white on the tail had 
developed from an initial circlet above the pencil into superior and 
inferior wedges that thrust deeply toward the basal portion. The pencil 
itself was being shed and replaced by the longer black hairs of the winter 
pelage. 


1 Miller, Frederic W., Spring Moult of Mustela longicauda. Journal of Mam- 
malogy, Vol. 11, No. 4, pp. 471-473. 
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From the ventral surface, the moult now worked laterally onto the 
flanks in 1 sharply demarked line, and from this date on followed a 
clear-cut, well-defined program. The new hair in two ascending tongues 
reached across the neck behind the ears. Similar tongues crossed the 
sides of the muzzle and terminated in front of the eyes. On top of the 
nose an additional area of new hair developed so that on November 15 
the animal presented a dorsal pattern as represented in Fig. A. By 
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Fic. 1. A, B, C, D. ProGress or Fatt Movutt in MUSTELA LONGICAUDA 


lateral progression along the entire front, the moult quickly reduced 
the remaining area of old hair to a narrow dorsal band and, working 
backward from the nose and muzzle, soon cleared the face. As the 
old hair retreated the supra-orbital spots made their appearance and 
slowly increased in density; though failing to become jet black as in 
the previous winter’s pelage, they remained dusky black.’ 


2? Dr. E. Raymond Hall, who has critically read these notes, has called my 
attention to the fact that weasels usually do not possess supraorbital spots as a 
norma! feature of the winter pelage. Inthe present individual they are persistent 
ind well marked 
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By November 24 there was a marked disintegration of the dorsa 
stripe, which isolated three areas of the old coat, one on the back of the 
head and nape of the neck, one across the shoulders and one in the pelvic 
region. See Fig. B. These were entirely isolated by December 1, as 
shown in Fig. C. 

The shoulder and pelvic areas of old hair were complete obliterated 
by December 8, leaving only a triangular patch on the head and neck 
as in Fig. D. This area shrank slowly along its entire perimeter and 
on December 28th was gone. 

Thus the moult, considered as complete on December 28, and as orig- 
inating on October 20, had taken 70 days, as compared with the 57 
days required for a complete renewal of the coat in the spring. 

A striking feature of the progress of the moult as compared with that 
of the spring is its complete reversal as to point of origin and direction 
of dispersal. It is a case of .the first being last and last being first. 
Thus the spring moult originated on the post-auricular region of the 
head, whereas the fall moult terminated there. The fall moult origi- 
nated on the ventral surface, and the sub-terminal tip of the tail, but 
the spring moult terminated there. 

Once the moult had reached the dorsal area, patterns strikingly similar 
to those occurring in the spring resulted, though of course their direction 
was reversed. Comparison of Fig. A, B, C with Fig. C, B, A of the 
cited paper on the spring moult illustrates these similarities. 


Colorado Museum of Natural History 


~ 


APTIVE FOX SQUIRRELS 
By Ruts Dowe.u Sviaua 


The fact that fox squirrels (Sciurus niger rufiventer) are known to 
build nests in trees, and rear their young in them, has been reported 
by Stoddard (1920) for Indiana and Wisconsin. According to him, 
these are winter nests and are more compactly built than the loosely 
constructed summer nests. He states that in Wisconsin hollow trees 
are also used for nesting places by the squirrels. Sherman (1926) cites 
instances of fox squirrels making a nest in a box placed for flickers in 
a barn in Iowa. 


Fox squirrels are evidently quite adaptable in regard to nesting 
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sites, to judge from our experience. In the early spring of 1928 a crow’s 
nest, occupied by young, was located in a beech tree in a wood three 
miles southwest of Ann Arbor, Michigan (see Fig. 1). The following 
spring, on March 30, 1929, this same nest was examined and four young 
fox squirrels with eyes still closed, were found in it. The examination 
of the nest perhaps alarmed the mother squirrel, for a week later the 
young squirrels were gone. 

In the same wood on April 22, 1928, a loose nest of willow leaves and 
twigs in the crotch of a willow tree not far from the top was discovered. 
The tree was climbed and the nest examined. At the first shake of 
the tree, a large fox squirrel appeared. In an attempt to catch it, the 
nest was knocked down and while the squirrel darted up the tree, four 
young ones fell the forty odd feet into the chilly water of a small pond 
immediately below. The young squirrels uttered shrill squeaks that 


lasted until they were rescued and wrapped up in a warm sweater. 
Meanwhile, the old squirrel, undoubtedly the mother, flattened herself 
against the tree so that it was difficult to distinguish her from the 
bark. Live traps were set to catch her, but with no success. 

The young squirrels were infested with fleas. They still had their 
eyes closed, but were quite hairy, particularly about the neck and head, 
which had the characteristic pepper-and-salt color of the adult. The 
posterior parts were covered with short blackish hair, while the feet 
and tails were slightly rufous in color. The bellies had the least hair 
of any part, and this was merely tinged with rufous. The ventral 
median surfaces of the tails were entirely bare. The long hairs from the 
dorsal surfaces curled around to the under sides and pointed inward in 
direct contrast to the outward pointing hairs on the tails of adult squirrels. 
(I have noticed this same curling under of the dorsal hairs on the tails 
of young red squirrels.) The lower incisors had come through in all 
four of the young, but the upper incisors were not yet visible. The 
squirrels proved to be two males and two females, and on the latter 10 
mammae were visible, 6 pectoral and 4 inguinal. 

The young squirrels were taken home and raised on half cream and 
half milk, given by means of a medicine dropper three times a day. 
Cod liver oil and a little lime water were given every few days. Later, 
a yeast cake in small doses was mixed with the milk each week. 

One eye of one of the squirrels began to open April 25, requiring two 
days to open completely. This may have been caused by an injury. 
It was certainly abnormal, for the other eye did not open until May 6, 
at which time the eyes of the other three squirrels also opened. A 
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marked increase in activity was now evident. They began to wash 
their faces, sit upon their haunches, and try to curl their tails over 
their backs. When hungry, they often uttered a low, chuckling grumble. 
They ate ravenously, stopping at no less than five or six and later eight 
dropperfuls (about ten cubic centimeters) of cream and milk for a meal. 
If placed in their box before they had enough to eat, they would often 
dig vigorously in the shavings which covered the bottom of the box as 
if to discover more food. 

By May 17, the upper incisors of all four had appeared. On the 
tails the long hairs were straightening out so that instead of curling 
under, they now were at right angles to the median line and gave the 
tail a bushy appearance. 

Gradually they were weaned from the cream and milk diet until they 
would drink water and eat rolled oats Cod liver oil was now mixed 
with the rolled oats. As their teeth became harder they enjoyed 
gnawing on dog biscuits and dry bread. By the first week in June they 
were quite able to take care of themselves and their teeth were so hard 
that they could eat black walnuts. During the summer they were 
turned into a large cage and fed dog biscuits and rolled oats mixed with 
cod liver oil. Nuts and lettuce were given them twice a week. Un- 
fortunately, during a particularly hot spell, one of the females died. 

Our absence during the summer caused a discontinuance of our ob- 
servations until fall. By September 19, the three remaining squirrels 
had grown almost to adult size and were active and healthy. A supply 
of acorns, hickory nuts, and black walnuts was kept before them. AI- 
though they had been given black walnuts the previous spring, they had 
never offered to bury them. Now, in October, they were constantly 
burying nuts. They would dig in the debris in the corner of the cage, 
poke in an acorn or nut which was held in the mouth and cover it rapidly 
with debris, using an alternating sidewise movement of the front paws. 
Then sometimes they would pat it down before leaving. Later on in 
the fall they were given a pan full of earth. At first they were very 
curious about it and would pick up a lump and try to gnaw it. How- 
ever, they soon learned to bury nuts in the earth as well as in the cor- 
ners of the cage. A few experiments with buried nuts were made. 
They invariably found nuts buried in slightly moist earth, but failed 
to find them when buried in a tin pail of dry shavings. Dice (1927) 
found that a fox squirrel failed to discover nuts buried but slightly in 
dry sand. He suggests that nuts buried in damp earth may give off 
an odor which is recognized by the squirrel. 
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Hickory nuts were almost always eaten in preference to acorns. One 
day while the three squirrels were eating hickory nuts, they were timed. 
During eleven trials, involving all three squirrels, they averaged two 
minutes and fifteen seconds in consuming a nut. The last few nuts 
were eaten more slowly than the first ones, as the squirrels’ hunger 
evidently became appeased. 

On October 27, they were placed in another cage and given strips of 
paper for nest material. They had great fun with this. They would 
stuff it into their mouths, roll over, and then scamper about the cage, 
chasing one another. Finally they stored it away in the box for a nest. 
Here they all slept peacefully together, curled up so that nothing could 
be seen from the top of the box except bushy tails. 

They were given a wire wheel which they soon learned to run expertly. 
Often one squirrel would lie crosswise in the wheel while the other two 
ran it, jumping over the prostrate one at each revolution. 

Weights were taken of the squirrels at different intervals as follows: 


Females Males 
jram grams 
P 71.0 68.5 
April 24, 1928 oats = 
per 75.5 70.0 
; 80.0 70.0 
A 1 30, 1928 ae 
pr 81.0 77.5 
112.0 104.0 
May 16, 1928 
y 16,1 113.0 107.0 
. 659.9 570.0 
Nov. 2, 1928 5 
644.5 
970.0 835.0 
‘e ) 5 999 
Febr. 5, 192 920.0 
730.0 720.0 
ay 27, 192: 
May 27, 1929 800.0 


From these data it will be seen that the squirrels had attained practically 
adult size by the first fall or by the time they were approximately eight 
months old. 

As early as the last week in September, 1928, when they were at 
least six months old and perhaps not more than eight, the testes of the 
male squirrels became noticeable. By the third week in October, they 
measured approximately three centimeters in long diameter. The 
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males were often observed now to attempt to copulate with the female 
or with each other. (I have noticed similar precocious mating activities 
among young red squirrels.) They would chase the female about the 
cage until she was forced to take refuge in the nest box, there guarding 
the entrance by frequent pounces at the would-be intruders and by 
constant chattering and scolding. Here she would remain and the 
males were compelled to sleep curled up together in a corner of the cage. 
One of the males became more aggressive than the other and often 
chased him away from the food dish or the wire wheel which was now 
an envied possession. 

Although these squirrels were kept under observation until June, 
1930, and various combinations of matings were tried, no breeding took 
place. Two more females were obtained in the fall of 1929 and mated 
with the two males, but these also failed to produce young. 


Chas. R. Conner Museum, Pullman, Wash. 
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DESCRIPTION OF A NEW MUSTELID FROM THE LATER 
TERTIARY OF OREGON, WITH ASSIGNMENT OF PAR- 
ICTIS PRIMAEVUS TO THE CANIDAE 
By E. Raymonp HA. 

[Plate 5] 

This brief description of a small mustelid is offered in advance of a 
more extended paper on the entire group since Mr. C. L. Gazin and 
Professor Chester L. Stock have need of its formal designation in connec- 
tion with their studies of the fauna of which this new form is one member. 


Martes (Tomictis) gazini! subzen. et sp. nov. 
Pl. 5, figs. a-. 
T ype No. 391, Calif. Inst. Technology; left lower jaw bearing M,, Ps, the 
alveolus of Mo, and the alveoli of P,; from C. I. T. Palaeo. locality 57, 28 miles 8 





1 Tomictis: rows, cutting; kris weasel or yellow-breasted marten; gazini, for 
Mr. C. L. Gazin. 
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of Harper and 3 miles N.W. of Skull Springs in Malheur ( yunty, Oregon. Col- 


lected by California Institute of Technology field party in summer of 1928 


Subgeneric diagno M;: Talonid trenchant and short; metaconid present. 
The type is Martes (Tomictis) gazini Hall 
Specific diagno Size about as in Mustela nigripes Audubon and Bachman; 


M;: metaconid slightly better developed than in Martes a. americana and with 


posterior margin directly media! 





to posterior margin of protoconid; talonid 
trenchant without suggestion of basining even at medial margin; talonid one- 
third as long as trigonid; P; without accessory cusp; mental foramen below middle 


of P B anterior m irgin of masst teric fossa below posterior margin of M2 


D or Tomictis is of unusual interest because it tends to bridge the gap 
between Martes and Mustela Whereas M. gaz has the metaconid present as in 
Mart rather than absent as in Mustela, the talonid is trenchant as in Mustela 
rather than semi-basined as in Mart The differential dental characters of these 
two genera have been set forth by Gidley (Journ. Mamm., vol. 8, p. 248 In M; 


they are: In Martes, metaconid present rather than absent: talonid tending to be 

basined rather than trenchant which, in part, results in the assumption of a lateral 

position by the metaconid Although these distinctions hold as between Martes 

(subgenera Martes and Pekan) on the one hand and Mustela (subgenera Mustela 
, 


and Putorius) on the other, Mustela (Lutreola on has a semi-basined talonid. 
Thus, it follows that both Tomictis and Lutreola tend to bridge the gap between 


Martes and Mustela, though by a different combination of characters in each case 
Since no Mustela or undoubted ancestor of it possesses a metaconid on M,, it 





seems best to maintain this character as applicable to the genus. Accordingly 
the new form from Oregon cannot be placed in Mustela on account of its possessing 
ametaconid. I propose, at least until the form is known from better material, to 
place it in the genus Martes to which it is seemingly as closely related as it is to 
Mustela. The long, ventrally convex jaw is more suggestive of Martes than 
Mustela. However, the new species does not fit into either of the subgenera, 
Martes or Pekan. Neither does it belong in Plionictis Matthew (Bull. Amer 
Mus. Nat. Hist., vol. 50, p. 135) which, although it includes widely divergent 
forms, is characterized throughout by a basined or semi-basined talonid on M 

In view of these facts, and in spite of a confessed dislike of designating new sub- 
genera, especially in small groups, it seems best to distinguish Martes gazir 


inder the subgeneric name Tomict 





An edentulous palate from the same locality as no. 391 represents a larger anima! 
than the one to which the lower jaw pertain Knowing that in certain species of 


the genus Martes, variation in size due to sex and individual peculiarity is as much 





as twenty per cent, even in length of teeth, it seems probable that the palate per- 


tains to a male and the lower jaw to a female 
Mea ement Anterior border of P; to posterior border of M,, 17.5 mm 


length of P;, 4.3; length of M;, 8.4; length of the single alveolus of Mo, 1.7; depth 
» at posterior border of M,;. 10.4 


yf mandible 


Parictis primaevus Scott 


Pariet princesus Scott. Amer. Nat.. vol pn. 658, July. 1893 Name held by 


D 
Hay (Bull. no. 179, U. S. G. S., p. 767) to be a misspelling of Parictis primaevus. 
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Type.—No. 10583, Princeton Univ. Palaeo. Coll., fragment of left lower jaw 
bearing posterior half of alveolus of canine, medial and posterior walls of alveolus 
of P,, P; and P; entire, roots of P,, alveoli of M;, and Mz and anterior two-thirds of 
one alveolus of M;; from Camp Creek, Oregon, John Day Oligocene, Princeton 
Scientific Expedition, 1889 

Description.—The dental formula of the lower jaw is 5?, ;, x,y; Pi: seems to have 
been single rooted; P, and P; each has two roots; one central pointed cusp without 
accessory cusps; strong cingulum entirely around tooth; well developed talonid; 
entire surface of crown above cingulum fluted and roughened; tip of cusp worn; 
this wear is slightly greater in amount on P; than on P3. 

P,, M; and M; are double rooted. Loss of the posterior part of the jaw has 
carried away all but the anterior two-thirds of one alveolus of M;. The anterior 
margin of the masseteric fossa extends to a point behind the anterior margin of 
M;, if that tooth is single rooted. The medial face of the mandible is slightly 
concave from a point below the middle of M;, posteriorly as far as the mandible 1s 
preserved, which is not as far as the inferior mental foramen 

The fact that the specimen is greenish gray, except the crowns of the teeth 
which are brownish, may be of interest to palaeontologists who are familiar with 
the stratigraphy along Camp Creek 

Selected measurements.—Anterior margin of anterior root of P. to posterior 
margin of alveolus of M2, 26.7 mm.; crown length of P, and P;, each, 5.0; alveolar 
length of M,, 7.1; alveolar length of M2, 4.1; depth of mandibular ramus below 
posterior root of Ps, 9.7; depth below posterior root of Me, 10.8; breadth of mandi- 
ble below posterior root of P,, 4.8 

Remarks.—Through the courtesy of Dr. William J. Sinclair, I have been able to 
examine Parictis primaevus Scott and to present the first published figure of it 
Although this form has been generally regarded as a genus of the Mustelidae it 
seems to be at most remotely related to that family and, for the present, 
seemingly, is best referred to the Canidae. This view rests on the possession of a 
complete dentition which is not present in any undoubted genus of the Mustelidae, 
and on the form of P; and P; which, at least to me, suggest some early canid rather 
than mustelid. As regards structural features and position in time Pavricti 
occupies a place among the new world Carnivora similar to that of Pachycynodon 
or Cynodon gracilis Filhol among the old world Carnivora (see Schlosser, Die 
Affen, Lemuren, etc., 1888, p. 258, pl. 9). 


EXPLANATION OF PLATE 5 
MANDIBLES AND Lower TEETH oF Two CARNIVORES 


Photographs retouched by Mrs. Frieda L. Abernathy 

a. Martes (Tomictis) gazini X1; lateral view of type specimen, no. 391, 
Calif. Inst. Technology, from C. I. T., Palaeo. locality 57, 28 mi. 8S. of Harper and 
3 mi. N.W. of Skull Springs in Malheur Co., Oregon 

b. Martes (Tomictis) gazini X2, crown view of type specimen shown in a 

c. Parictis primaevus X2; crown view of type specimen, no. 10583, Princeton 
Univ. Coll., from Camp Cree 





, Oregon, John Day Oligocene 


rr 


d. Parict’s primaevus X2; lateral view of type specimen shown inc. 
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ALILEPUS, A NEW NAME TO REPLACE ALLOLAGUS DICE, 
PREOCCUPIED, AND NOTES ON SEVERAL SPECIES 
OF FOSSIL HARES 


By Lee R. Dice 


The generic name Allolagus Dice with type species Lepus annectens 
Schlosser was published on November 11, 1929. On August 1 of the 
same year the same generic name Allolagus had been published by 
Ognev, who selected as type species Lepus mandshuricus Radde. 
Ognev’s name obviously has priority, and a new name is necessary for 
the genus containing the species Lepus annectens 


Genus Alilepus, new name 


1929. Allolagus Dice, Jour. Mammalogy, Vol. 10, p. 342. November 11, 1929 
(Not Allolagus Ognev, Zool. Anz., vol. 84, pp. 71-73, August 1, 1929) 

Type specie Lepus annectens Schlosser, Palaeontologica Sinica, ser. C 
vol. 1, fase. 1, p. 44, pl. 3, figs. 37, 37a, 38a. 1924 


Alilepus laskarewi Khomenko 


Khomenko! has described as Lepus laskarewi a fossil hare from the vicinity of 
the village of Taraklia, which is now in Rumania. The beds are perhaps of 
Miocene age. The figure given of the enamel pattern of the third lower premolar 
shows that this species belongs to the subfamily Palaeolaginae? and should be 
placed in the genus Alilepus. The species differs from Alilepus annectens accord- 
ing to the published figures in that the length of the third lower premolar is 
greater, this greater length being chiefly in the region in front of the main pair 
of reentrant angles. Also there is on the exterior face of this tooth a second 
shallow reentrant angle anterior to the main reentrant angle 


(?) Caprolagus valdarnensis Weithofer 


Lepus valdarnensis Weithofer* was originally described from part of a skull 
from the Pliocene of the Val d’Arno, Tuscany. Lower jaws were later found and 
figured,* but I have been unable to find a figure of the enamel pattern of the teeth 
of these specimens. The species has been referred to the genus Caprolagus by 
Major.° 


A fossil hare from Malusteni, Rumania, has been assigned by Simionescu,® to 


Lep aldarnensis. The age is supposed to be upper Pliocene. The enamel 
pattern of the lower third premolar, as figured, indicates a member of the sub- 


1 Kisinev Trav. Bessar. nat., vol. 5, p. 11, pl. 1, figs. 9, 10,19, 20. 1915 
Dice, Journ. Mammalogy, vol. 10, p. 340. 1929 

’ Jahrb. k. k. Geol. Reichsanstalt, vol. 39, part k, pp. 80-81. 1889 

‘ Bosco, Palaeontographia Italica, vol. 5, pl. 12, fig.7. 1899 

‘ Trans. Linn. Soc. London, ser. 2, Zool., vol. 7, p. 514. 1899 

6 Acad. Romana, vol. 9, no. 49, pp. 23-26, pl. 2, fig. 11; figs. 36-37. 1930 
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family Palaeolaginae, and this fossil form therefore cannot be placed either in the 
genus Lepus or the genus Caprolagus, both of which genera are in the subfamily 
Leporinae. Although the Malusteni form differs in the character of the enamel 
pattern of the third premolar from both Alilepus annectens and A. laskarewi it 
apparently belongs to the genus Alilepus. 

The Malusteni form seems to differ in certain respects from the Val d’Arno 
species, valdarnensis, but the published figures and descriptions are inadequate 
for proper comparison. Although the Malusteni form almost certainly should be 
placed in the genus Alilepus, it is not at all certain that valdarnensis belongs to the 
same genus. 


University of Michigan, Ann Arbor, Michigan. 


PRELIMINARY DESCRIPTIONS OF FOUR NEW NORTH 
AMERICAN GROUND SQUIRRELS 


By Artuur H. Howe.u 


Critical studies of the North American ground squirrels have brought 
to light several undescribed forms additional to those previously pub- 
lished by the writer. These are here briefly described in advance of a 
more formal paper. 


Citellus beecheyi parvulus subsp. nov. 


Type.—Female subadult, skin and skull No. 28068/40167, U. S. National 
Museum (Biological Survey collection); collected in Shepherd Canyon, Argus 
Mountains, California, April 30, 1891, by A. K. Fisher; original number, 569. 

Subspecific characters.—Similar in color and cranial characters to Citellus b. 
fisheri, but smaller; smaller and paler than beecheyi. 

Measurements.—Type (subadult ?): Total length, 410; tail vertebrae, 169; 
hind foot, 50; ear from notch, 17. Average of 8 adult males (Argus Mountains, 
Panamint Mountains, Owens Lake): 406.6; 161.6; 54.6; 19.6. Average of 12 
adult females from same localities: 410; 163; 52.9; 19. 

Skull: Average of 7 adult males: Greatest length, 56.3; palatal length, 26.8; 
zygomatic breadth, 35.3; cranial breadth, 23.3; least interorbital breadth, 12.8; 
least postorbital breadth, 14.9; length of nasals, 20.9; maxillary tooth row, 11.1. 
Adult female (type): 54.1; 26; 33.3; 23.3; 14; 16.4; 19.4; 11.1. 

Range.—Desert ranges of southern California and northern Lower California, 
from Owens Valley and the Panamint Mountains south to the San Pedro Martir 
Mountains. 

Remarks.—This small, pale race intergrades with fisheri at the southern end of 
the San Joaquin Valley and with beecheyi in the San Bernardino, San Jacinto, and 
other ranges in southwestern California. 





1 Proc. Biol. Soc. Washington, vol. 41, pp. 211-214, 1928. 
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Callospermophilus chrysodeirus connectens subsp. nov. 


Type.—Male adult, skin and skull, No. 212461, U. S. National Museum (Bio- 
logical Survey collection); collected at Homestead, Oregon, June 1, 1916, by H. H. 


Sheldon; original number, 535. 
Subspecific characters. 





Similar in summer pelage to C. chrysodeirus chryso- 
deirus, but head and mantle darker; shoulders and fore back more vinaceous (less 
ochraceous); under side of tail paler. Similar in color to C. chrysodeirus cast- 
anurus but under side of tail paler, and sides of face and neck paler (more ochra- 
ceous). 

Description of type (summer pelage).—Head, ears, shoulders, and sides of neck 
russet, shading on sides of face and neck to cinnamon-buff; nape and fore back 
between the shoulders cacao brown; median dorsal area fawn color, shading to 
army brown on rump and thighs; sides of body and feet pinkish buff; light dorsal 
stripes creamy white, tinged with pinkish buff, bordered on each side with shorter 
black stripes of the same width; tail beneath, cinnamon; tail above, mixed with 
fuscous-black; underparts grayish white, washed with pale pinkish buff. 

Measurements.—Type (co adult): Total length, 275; tail vertebrae, 95; hind 
foot, 42; ear from notch (dry), 14. Average of 16 adults (7 males, 9 females): 
266; 91.9; 41.2; 14.3. Skull: (Type): Greatest length, 44.1; palatal length, 20; 
zygomatic breadth, 27.1; cranial breadth, 19.1; least interorbital breadth, 9.6; 
least postorbital breadth, 12.3; length of nasals, 14.8; maxillary toothrow, 8.8. 

Range.—The Blue Mountains region of northeastern Oregon and southeastern 
Washington. 


Callospermophilus chrysodeirus mitratus subsp. nov. 


Type.—Male adult, skin and skull, No. 138125, U. S. National Museum (Bio- 
logical Survey collection); collected on South Yolla Bolly Mountain, California, 
July 30, 1905, by J. F. Ferry; original number, 13. 

Subspecific characters.—Similar to Callospermophilus c. chrysodeirus, but upper- 
parts paler and more grayish (less brownish), especially on the rump; mantle 
darker; tail averaging longer and darker beneath; hind feet longer; skull larger. 
Compared with trinitatis: Upperparts much paler; mantle darker and more 
extensive; skull broader across zygomata; external measurements smaller 

Description of type (summer pelage).—Head and mantle russet (this color 
extending to the shoulders and fore back), shaded on sides with ochraceous-tawny; 
throat and sides of lips warm buff; median dorsal area and rump smoke gray; 
light dorsal stripes creamy white, bordered on each side with black stripes of 
about the same width; sides of body pale pinkish buff; feet cinnamon-buff; tail 
above, fuscous-black, mixed with warm buff; tail beneath, deep tawny, bordered 
with fuscous-black, and edged with warm buff; underparts pinkish buff. 

Measurements.—Type (adult): Total length, 282; tail vertebrae, 110; hind 
foot, 42; ear from notch (dry), 14.5. Average of 10 adults (5 males, 5 females) 
from type region: 269; 94.1; 41.4; 14.5. Skull (of type): Greatest length, 43.6; 
palatal length, 20.5; zygomatic breadth, 28; cranial breadth, 20.8; least inter- 
orbital breadth, 9.9; least postorbital breadth, 12.7; length of nasals, 15.9; maxil- 
lary toothrow, 7.9. 

Range.—Mountain ranges of northern California, from Glenn County north 
to southern Siskiyou County. 
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Remarks.—This race is most strongly developed in the region around South 
Yolla Bolly Mountain. A large series (in the Museum of Vertebrate Zoology) 
from northern Trinity and southern Siskiyou counties agree in size with typical 
mitratus, but are slightly darker; their skulls average a little longer, and narrower 
across the zygomata, thus showing approach to trinitatis. 


Ammospermophilus leucurus pennipes subsp. nov 


Type.—Female adult, skin and skull, No. 75683, U. S. National Museum 
(Biological Survey collection) ; collected at Grand Junction, Colorado, November 
11, 1895, by A. H. Howell; original number, 494. 

Subspecific characters.—Similar to Ammospermophilus l. cinnamomeus, but 
upperparts in winter pelage more grayish (less vinaceous) and in summer pelage 
darker and more brownish; skull slightly larger. Compared with A. leucurus 
leucurus: Coloration in summer pelage decidedly more vinaceous (less grayish) ; 
in winter pelage rather similar, but averaging more vinaceous; skull decidedly 
larger 

Description of type (winter pelage): Upperparts light vinaceous-cinnamon, the 
hairs on the median dorsal area tipped with white; flanks and hind legs vinaceous- 
cinnamon, shading to pale pinkish buff on the hind feet; front feet similar; lateral 
stripes creamy white; tail above, mixed black and white, the hairs showing a 
broad, subterminal band of black; tail beneath, creamy white; underparts white, 
the bases of the hairs plumbeous. 

Measurements.—Type (9 adult): Total length, 229; tail vertebrae, 76; hind 
foot, 41; ear from notch (dry), 9. Average of 10 adults (4 males, 6 females) from 
type locality: 226.6; 68.8; 39;8.7. Skull (of type): Greatest length, 40.8; palatal 
length, 18.5; zygomatic breadth, 23.4; cranial breadth, 19.2; least interorbital 
breadth, 10.1; least postorbital breadth, 14.5; length of nasals, 12.7; maxillary 
toothrow, 6.9 

Range.—The Colorado Valley and its tributaries (except the San Juan) in 
western Colorado and eastern Utah; specimens examined from Grand Junction, 
Hotchkiss, Fruita, and White River, 20 miles east of Rangely, Colorado; Vernal, 
Thurber, and Henry Mountains, Utah 


GENERAL NOTES 


OPOSSUM AND SPOTTED SKUNK IN BLUE EARTH COUNTY, MINNESOTA 





During December, 192 





, an animal new to townspeople and farmers of the 
vicinity was caught in Rapidan, Minnesota, and was identified as an opossum by 
use of pictures in Burgess’ Animal Book for Children. Though thé writer did not 
see or obtain the body he does not hesitate to believe the determination good 
During the following summer an adult with seven young was reported killed in 
Goodthunder, and another with two young was seen at St. James, a few miles west of 


Blue Earth County. There seems nothing to indicate how these animals came 
to be there 

Range maps for the Spilogale (presumably interrupta) usually show its distribu- 
tion to end abruptly along the southern boundary of Minnesota an expression of 
uncertainty. Bernard Bailey has recorded it from Sherburn County, Minnesota 
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The present writer has taken four 
specimens of it near Mankato, Minnesota—one during each of the years 1917, 1918, 
1920, and 1922. It may be rated as common in the county, being well known by 
farmers.—Cart Monr, Rapidan, Minn 


NEST AND YOUNG OF SOREX VAGRANS VAGRANS 


On Saturday, October 4, 1930, Leonar 





I went in search of salamanders 
on one of our favorite ‘‘stamping grounds’’, a brush covered hillside above a good 





sized sloug! Our searching brought us to the base of the hill where upon over- 
turning an old railroad tie we dis¢ ered two nests made of loosely-woven grass, 
and six nearly grown shrews 

The smaller of the two nests was composed of fine grasses and I supposed that it 
was occupied by the shrews while they were very young; the larger nest, con- 
structed of coarser grasses, was the one later occupied 


I was not very excited when glimpsing the first shrew as I often came upon a 


dead one, but when I gras] ed it and saw that it was only one of six scattered about 
the leaves and earth, shre hunting became more exciting for a few minutes. 
They ran and hid in the leaves and one had to be dug out from under the surface 
of the earth: of the Six ( iptured, ill were young; the old female was not seen. 


Nests observed later proved to be composed of both grasses and balls of leaves. 
In one leaf nest was found an adult female without any young, but having enlarged 
milk gland STran.ey G. Jewett. J Portl O 
4 NOTE ON TWO SPECIES OF SHREWS 
In my earlier researches on the genus Sorez, I identified a specimen from Alpha, 
Lewis County, Washington, as Sorez ol 


orea is bairdi, and recorded it as such in 


monograph (North American Fauna No. 51, p. 140, July 24, 1928 A more 





recent examination of the specimen (No. 54283, Univ. Michigan Museum of 
Zodlogy) shows that, although intermediate in color, size, and cranial characters 
petween sorez of trus bairdi and Sorez obscuru él is, it is referable to setosu 
The subspecies bairdi, therefore, should be eliminated from the Washington list. 


I am indebted to Dr. R. M. Anderson for calling to my attention a transcription 
wherein two specimens from Rossland, British Columbia, that were identified as 


obscurus, are recorded under Sorex obscuru etosus (North Ameri- 


can Fauna No. 51, p. 136 The original identification of these two specimens as 
the subspecies obscurus was correct; the records were in some way misplaced in the 


manuscript 
In the above-mentioned publication page 70), I 


referred one specimen of 
Sorex arcticus from Aweme, Manitoba to the subspecies arcticus while two others 


from the same locality were referred to Sorex arcticus laricorum \page 72). As 
indicated in my monograph, specimens of this species from the region of Aweme 
ire intermediate in characters between the two forms. A recent examination of 
additional material from that locality in the collection of Stuart Criddle, how- 
ever, shows that the average characters approach more nearly the subspecies 
( m, with which all the specimens may be identified—Hartritey H. T 


Jackson, U.S. Biological S Wasi 


j . ty 





ton. D. ¢ 
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A FEEDING HABIT OF THE LONG-TAILED WEASEL 


Popular natural histories frequently refer to the slender, elongated form of 
weasels in general as an adaptation that permits them to penetrate with ease to 
the depths of small burrows and similar laybrinths in pursuit of rodent prey 
Such ability is of unquestioned value to the animal, but recent observations on a 
captive long-tailed weasel (Mustela l. longicauda) suggest another utility for a 
slender body that may be of equ: l economic imp rtance 


On various occasions in feeding the weasel, it was given live small mammals, 
chiefly brown rats and chipmunks. On these occasions, it was customary to liber- 


and weast l, 


ate the two animals, rodent in a large room where there was ample 


space to scamper and dodge about Once the weasel sighted its prospe ctive prey, 
it began a relentless chase that always ended in the same way. Quickly it would 





n striking distance would seize its 


reduce the intervening distance and when wit! 


victim by the handiest portion of its anatomy—then with amazing rapidity throw 





its body in a loose, snake like coil over the r »dent’s body, a move whit h serv d 
ef._ctively to subdue its frantic struggles, and then while holding it thus, would 
shift its initial grip to the back of the head for a killing bite, driving its canines 
through the brain case or disrupting the neck vertebra 

A glance at this successful little predator shows its feet to be weakly clawed 
and relatively poor equipment for seizing and holding small and elusive pre 
but the serviceability of its snake like body for a similar purpose nee is only be seen 
to be appreciated.—Freperic W. Mituer, Colorado Mu of Natural Hist 
Denver, Colo 


THE HOUSE CAT AS A COLLECTOR OF MAMMALS 


A very novel method of collecting smali mammals has resulted from the activi- 
ties of a cat belonging to Professor H. H. Caldwell, of the Department of English, 
University of Florida, Gainesville, Florida. This cat, solid black in color, is 
very efficient mouser, but its activities have not been confined to the ordinery 
house mouse, nor has it been prompted, apparently, by hunger alone. 

On the morning of November 11, 1928, this cat laid at the front door a female 
mole, Scalopus aquaticus parvus Rhoads, which was dead, but otherwise in perfect 
condition. On November 20, 1928, a female short-tailed shrew, Blarina bri 
cauda peninsulae Merriam, was likewise brought to the door, and another female 
of the same species on December 1, 1928. Another specimen of the above species 
of mole was captured on January 17, 1929; and on January 3, 1929, a male specimen 
of the Florida Pine Mouse, Pitym J8 pari ula Howell Tw ) more specimens of the 
Pine Mouse were captured; a female on March 3, 1929, which was brought up in the 
usual manner, with the exception of its being somewhat mutilated; and a male on 
March 24, 1929, which was discovered in the evening about dusk, as the cat was 
tossing it about playfully. The latter specimen was still alive when taken from 
the cat. 

As these animals, with one exception, were undamaged, and furthermore, as 
the cat is well fed, they must have been caught more for sport than as an addition 
to the menu. 

The skins of these specimens are in the Florida State Museum, Gainesville, 
Florida.—O. C. Van Hynina, Cornell Uni ty, Ithaca, N.Y. 
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SOME LATE RECORDS OF THE TIMBER WOLF IN PENNSYLVANIA 


The Timber Wolf (Canis nubilus Say), or some of the related species, formerly 


United States, and the dates of last appear- 


€ A 


ranged over the most of the eas 








particular sections have usually not been recorded 


1 


The writer has heard since childhood of one wolf killed in the hx 





it of land, 

















30-odd miles northeast of Williamsport, Pennsylvania, and while inquiring for 
details from better informed persons last summer (1930) another and later record 
was found from the same range of hills, but a few miles to the westward. These 
may be the last records for the state, as this section was not well settled at the 
time, and most of it was covered with the magnificent forests of hemlock, maple 
cherry, white pine, oak, and chestnut, for which the state was noted. The first 
mentioned wolf was killed in the summer of 1867, as near as several accounts agree 
It had killed eleven sheep, and a string gun was set by Samuel Battin in a pasture 
The wolf was wounded, and a number of men tried to trail it, but finally all gave 
p but Samuel Battin, Henry Williams and L. D. Porter, who after several days 
ind i¢ in a laurel swamp, near the line between Sullivan and Lycoming Counties 
Most of this was told by Mr. Sumner McCarty, of Hillsgrove, Penna., a grandson 
of Samuel Battin, and it agrees in all essentials with the tale as told by others 

rs ago; the date is probably correct, certain] ithin a year 
rhe second record was furnished by Mr. Fred Trippe, of Canton, Pennsylvania 

was killed withir few mile f Ralston, in the year 1872, by Le 
He was told the story by tv i hunters, and this is as authentic as 
1-down tales n ever | 
Wolves must have been not uncommon a few years previous to these times, as 
the offering of bounties indicate, and stories concerning them still are known 
\ Quaker caught a neighbor’s dog, as he supposed, in a trap; when he released it 
und gave it a kick, he told it ‘“Thee go home That, too, was a wolf.—Ivan R 
lomxKins, Savannah, Ga 
A SIXTH COLORADO RECORD OF PHENACOMYS 


The rodent Phenacomys is of sufficiently rare occurrence in the southern Rocky 


Mountain states to make each new record of its capture a matter of interest. It 
is our purpose, in the present note, to record the sixth known specimen of the 
enus from the state of Colorado 

On July 13, 1930 while on an over-night trip te Alma, Park County, we set out a 


short line of mouse traps along the meadows bordering the headwaters of the South 





Platte and on the high ground immediately above them. Despite a night of con- 


tinued showers the tra 





ys, on the following morning, produced a goodly catch of 
Peromyscus, Microtus, Zapus, Sorex, and a single specimen of Phenacomys inter- 
medius intermedius Merriam. The set at which the latter was secured had been 
placed at the foot of a medium sized spruce in a sparse thicket of aspens on the 
bank of a brook tributary of the Platte. About the roots of the spruce there were 
1 number of small holes, much frequented during the day by chipmunks 

The specimen, No. 2410 C. M. N. H., is a young adult male, measuring total 
length, 130 mm., tail vertebrae, 27 mm., hind foot, 17 mm.; its stomach was 
crammed with a mass of finely chewed, unidentifiable plant material. 

We returned to the locality July twenty-first, remaining until the twenty- 


sixth, during which period we thoroughly 





trapped every ecological association in 
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(Oct. 13) became distinctly gray, although it has been in the same cage with the 
normal brown laboratory stock since September 5 and has been exposed to very 
little sunshine. The fifth taken from the laboratory to my home on September 6 
now has the characteristic gray blotches on its face. 

Shedding possibly accompanies this color change, although there is no direct 
proof of it. The sharply delimited spots on the head and the persistent brown 
specks suggest that it is not a fading of the hair already present. The widely 
different time of fading in the four individuals may be due to age differences show- 
ing up in shedding time. The continuance of the process upon removal from the 
sunshine to the laboratory, and the fact that those which became grayest lost 
most of their tail hair point tothe same conclusion. Yet it will probably be neces- 
sary to observe these individuals during the period of a year or so to be sure of 
these things 

The causative agent was probably the unusual amount of direct sunshine to 
which the four were subjected. Other environmental factors might be responsi- 
ble. The diet of the dozen laboratory animals, all of which have remained normal 
in color, has consisted almost entirely of wheat and milk with occasional green 
food 


cat, plus plenty of green food and fruit. The temperature changes out of doors 


at of the others has been the omnivorous diet of the ordin iry dom Sst 





have of course been much greater, especially during the iniddle of the summer 
when 90 to 100°F in the direct sunlight must have been frequent 





iron. 
if ] 


Such profound color changes produced by rather minor differences in et 








ment make one wonder if some naturally occurring variations may not be due t 
immediate effects of environment such as these It would be interesting to kn 
what would happen to various subspecies of Tamias striatus raised under identi 
conditions in the laboratory. Would their subspecific color differences ren 
evident?—H. W. Mossman, Dept. of Anatomy, Ur fi y 
RANGE OF THE ALLEGHENY CLIFF RAT IN THE SOUTHERN APPALACHIANS 
The Allegheny it (Neotoma pennsylvanica) is known to range southward 





through eastern Kentucky and Tennessee to the Tenneessee River 
Alabama.! Although its presence in the mountains of North Carolina and Geor 





gia has long been suspected, apparently no conclusive evidence of its occurren 
in either of those states has been obtained until the past season (1930), when 
single specimen was taken on June 26 in a trap set in a cabin near the old Raver 
Mill on Cove Creek, near Highlands, North Carolina 

Rhoads, in 1896,? recorded the animal from “the cliffs of Roan Mountain an 
other peaks of the Southern Alleghenies,’’ evidently on the testimony of th 
natives of the country, for he makes no mention of having seen or captured 
specimen 

Pickens, writing of South Carolina,’ states that he has found evidences of the 
animal’s presence in the Saluda Mountains and near Little Rich Mountain 

During a collecting trip of several weeks in the higher mountains of Nort} 


Carolina (Mount Mitchell, Grandfather Mountain, n’s Dome (Gre 





Smoky Range) I searched in every suitable situation for signs of this rat but found 


‘ Howell, North Amer. Fauna No. 45, p. 53, 1921 
? Proc. Acad. Nat. Sci. Philadelphia, p. 192 





Journ. Mamm., vol. 9, p. 156, 1928 
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and consequently the velvet of the antlers had not de veloped properly, as would 


i 
have been the case if the teeth had been in good condition. Apparently the vital- 


ity of the animal was not sufficiently great to ripen the velvet as usual, that it 
might be sloughed at the proper time of year 
This same taxidermist also obtained a large old deer that had mere excuses 


for antlers, they were so stunted and abnormal. This animal while in good fat 
condition had lost its molars, and this evidently was the cause for the deformed 


antler growth 
At taxidermist shops that I have visited my attention has alw Lys been directed 


toward the study of the teeth as com] ared to the balanced formation of the antlers, 


and whenever a deformed antler has been found there has been one or more of the 
molars in bad condition on the same side of the head, and when both antlers were 


of poor quality the teeth on both sides were in poor condition It is certainl; 


very singular that poor molars on one side should affect only the antler on the 
same side, but such is the case in several instances that were carefully studied 
One set of moose antlers in my possession at present are evidently a reduced 
replica, in size and development, of the form grown by the same animal when in 
t is a sorry makeshift, and the condition of the t« I 
showed that the bearer was aged and mucl 


his prime, but the present s¢ 





past his prime. The same condition 














prevails with our deer (Odocoil yinianus) as has been cited in relation to the 
caribou and moos¢ 
Another interesting phenomenon that attracted my attention was a strain of 
moose that had nine incisiform teeth instead of the normal number of eight. No 
exam] le of this abnormality « ild be secured, as such specin ens in all cases be- 
longed to nonresident sportsmer Wa. H. Moors, Scotch Lake, N. B 
4 MOUNTAIN SHEEP RECORD FOR NEBRAS! 
le it is well known that mountain sheep ranged in certain favored localiti 
in Nebraska at the time the region was first visited by white men, and for a tit 
thereafter. actual re I is of specimens native to the state are not numerous 
In the collections of the Cook Museum of Natural Hist is af well pr 
served skull and hort No. 101M) of a moderately large male, wl s foun 
the rough Lower Harrison formation hill bout 23 miles of Agat 
Nebras} near the head of the breaks that drain from that point down to 
itte valle There are no special characters about the skull to mark it 
unusual. The specimen owes its good state of preservation to the 
it was lying in a small cave-like shelter, perfectly dry and well protect 
tur It seems quite probable that the sheep had died in there, and 
k-rats had carried off all the smaller bones leaving only the heavy heac 
and horns in the shelter Being in a spot which is rather difficult of access, it h 
long escaped observation or damage 
The | lity is about 25 miles north of Scottsbluff, where mountain sheep al 
once ranged, in the high divide between the North Platte and Niobrara rivé 
valleys, and about 15 miles east of Spoon Butte, which is directly on the Wyoming 


Nebrask te line Spoon Butte is a famous local land-mark on the old militar 
road from Fort Laramie, Wyoming, to Fort Robinson, Nebraska (on the Red 


Cloud agency), and derived its name from the fact th 
be abundant there. The name evolved from the Big Horn, or ‘“‘Great Horr 


Spoon,”’ i.e., ladle-like ‘‘spoons’’ made from the horns of these sheep,—whi 
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monkeys and anthropoid apes. The modern Tarsius is the sole survivor of the 
original } rimitive H iplorhine stock 
A serious defect in the author’s presentation and argument lies in his unevs 


treatment of the evidence available from studies on various parts of the bod) 


His conclusions appear to be based mainly upon a consideration of cranial charac- 
ters, an attitude which I can only regard as unfortunate. This method of treat- 
ment, with undue emphasis on the cranium, is : 1ic, and harks back to the days 





when skeletal material, and skulls in parti 


knowledge of the Primates other than man 











In the index of Professor Wood Jones’ book there are 13 references to the 
pterion, a cranial character of very limited phylogenetic value because of the vag- 
aries of growth processes in that region. On the other hand, the 10 references to 
the muscle system are all scanty and totally inadequat Surely the musculatur 
l st as import nt ph logeneti 1] tne terior And it cannot be denied 
t} ré t the present tims despite certai rans it r knowledge pos 
of very important data on this system in Primates. Other soft parts receive rel 
tively scant consideratior The references to the brain (11 in the ind: ur 
of a generalized natur Only 16 lines are devoted to the brain in the general 
final discussions. The author regards the likenesses of the human and 

nthropoid ape brains as entirely due to parallelism. In support of this conte: 
ion he refers to the remarkable parallel development of the brains of Platyrrhin 
ind Catarrhines. The section on placentation is limited to quotations to show 
that Tarsius exhibits developmental affiniti ith the monkeys, apes and mar 





rather than with the Lemuro 





i » important contr 
butions to Primate placentology made by Selenka, Strahl and Wislocki, studies 
which indicate man’s close affinity with the gibbons and great apes 

Most taxonomists and morphologists will find it difficult to agree with Professor 


Wood Jones in his removal of the Lemuroidea from the order Primates and their 


inclusion in a separate order with the Tupaiidae, which he removes in turn fror 
the menotyphline Insectivora. Yet there is some justification for such an appar- 
ently radical view, even though the author overemphasizes the significance 


} 


such characters as the position of the tympanic annulus. Professor Wood Jones 





has made out a very good case for the inclusion of Ta is with the Anthropoide 

(as contrasted to the Lemuroidea Yet in many respects Tarsius exhibits 
close affinities with the lemurs rather than with monkeys, apes and man 3, 
in view of their uncertain position, it would perhaps be best tentatively to regard 





the tarsiers as constituting a separate suborder of the Primates, the Tarsioid 
This is the view of many students of the problem 

Professor Wood Jones attempts to show that man possesses a great many 
fundamentally primitive characters that have been lost by the monkeys and apes 
He is fully aware of the many resemblances and even complete agreements in the 
anatomy of man and the anthropoids. These, however, he dismisses as being 
indicative, not of close genetic relationship, but of convergence in unrelated 
forms which, once arboreal, have adopted more or less completely the upright 
posture, and become more or less bulky in build (page 329 Yet on the previous 
page in defending the close alliance between anthropoid apes and Cynomorph 
monkeys, he states that “‘it is difficult to imagine that the whole series of identical 
non-adaptive pithecoid features developed, say, ina Gorilla and a Macaque can pos- 


i 
sibly have been acquired independently.’’ And in defense of his diametrically 
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Aronow!tscu, G. anD B. Cuotin. Uber die Nachahmung bei den Affen (Macacus 
rhesus). Zeitschr. Morph. u. Okol. Tiere., vol. 16, pp. 1-25; 6 figs. Decem- 
ber 17, 1929. 

ASHBROOK, FraNK G. AND Kart B. Hanson. The normal breeding season and 

ition period of martens. Amer. Fur Breeder, vol. 2, no. 10, pp. 4-6 
April, 1930 

Astre, Gaston. Le Mammouth de Baulou. Bull. Soc. Hist. Nat. Toulouse, 
vol. 58, no. 4, pp. 609-633, pls. 11-14. 1929 

Localités sous-pyrénéennes du grand boeuf primitif. Bull. Soc. Hist 
Nat. Toulouse, vol. 58, no. 4, p. 604. 1929. (Bos primigenius in Tarn and 


gest 


Haute Garonne 

AwTroxratow, D. M. Zur Frage nach dem Vorhandsein einer Liangskommisur 
zwischen den viscero-ventralen Bogengefiissen bei Siiugetieren Anat. Anz., 
vol. 69, nos. 7-12, pp. 282-284. 1930 

3AKER, Frank Couurns. On genus and species making. Science, vol. 72, no 


1854. pp. 37-39 July 11, 1930 


~ The use of animal life by the mound-building Indians of Illinois 
Trans. Ill. State Acad. Sci., vol. 22, pp. 41-64, pls. 5. 1930 
A new record of Castoroides ohioer from Illinois. Science, vol. 71, 


no. 1841, p. 389. April 11, 1930 

Batpwin, W.M. Die Wirkungsweise cholesterolfreier Ernihrung mit Vitamin E 
bei weissen Ratter Anat. Anzeiger, vol. 66, pp. 348-353, 3 figs. December 
20, 1928 

Banks, E. Interbreeding among some Bornean leaf-monkeys of the genus Pithe- 
eus. Proc. Zool. Soc. London for 1929, pt. 4, pp. 693-695. February, 1930 

BatTen, H. Mortimer. The otter’s trail. Strange fidelity to ancient runways 
Field, London, vol. 155, no. 4037, p. 692. May 10, 1930 

Baum, H. Zu dem Artikel von J. M. Josifoff: ‘‘Die tiefen Lymphgefisse der 
Extremititen des Hundes Anat. Anzeiger, voi. 65, pp. 421-428. July 18 
1928 

e der Serosa 
der Leber und Lungs Anat. Anzeiger, vol. 67, pp. 88-98, 4 figs. March 30, 
1929. 

— Zur Erwiderung auf den vorstehenden Artikel von J. M. Josifoff 
Anat. Anzeiger, vol. 67, pp. 511-520. August 16, 1929. (The lymphatics of 


Nach der Tierart verschiedenes Verhalten der Lympfgefiis 





the dog 
Breaux, OscaR DE tisultati zoologici della Missione inviata dalla R. Societa 


¢ 





Geografica Italiana per l’esplorazione dell' oasi di Giarabub (1926-1927). 
Mammiferi. Ann. Mus. Civ. Storia Nat., Genova, vol. 53, pp. 39-76. 1928- 
1930 

Becuer, Hetimut. Uber Driisen in kavernésen Riumen, endoepitheliale Drii- 
sen und die Verbreitung des Zylinderepithels im weiblichen Genitalkanal von 


Tamandua tetradactyla L. (Myrmecophaga Jahrbuch Morph. u. Mikro- 
skop. Anat., Abt. II, Zeitscher. Mikrosk.—Anat. Forsch., vol. 20, nos. 1-2, pp 
253-286, figs. 25. April, 1930 

BeLtawenetz, 8S. Uber die Wirkung der Thyreokrinfiitterung auf die Hoden der 
weissen Ratten. Anat. Anzeiger, vol. 65, pp. 155-161, 5 figs. April 16, 1928. 
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Brun, A. Uber eine entgegengesetzt gerichtete Mutation und Modifikation, 
bewirkt durch ein- und dasselbe Agens (Alkohol Biol. Zentralblatt, vol. 
50, pp. 102-113. 1930. 

30BnIN, Vicror. Recherches sur les nerfs de la vessie. Etude particuliére du 
Lapin. Arch. d’anat. d’histol. et d’embryol., vol. 11, fase. 1-4, pp. 197-244, 
15 figs. 1930 

Brocoropsky, B. W. Der laterale Strang der Dorsalmuskulatur bei den fleisch- 
fressenden Tieren. Anat. Anz., vol. 69, nos. 4-6, pp. 82-121, 10 figs. 1930. 

Boutkay, St. J. On a primitive human skull from Mogorjelo near Capljina 
(Hercegovina Preliminary account. Novit. Mus. Sarajevoensis, no. 7, 
pp. 1-3 pls 3 M ry 5, 1928 

Bonrert, A. Vergleichende Untersuchungen iiber die Homologie der Darmteile 
bei Nagetieren unter teilweiser Beriicksichtigung der arteriellen Blut versor- 
gung. Anat. Anzeiger, vol. 65, pp. 369-398, 13 figs. June 30, 1928 

Borovsk1, W.M. Experimentelle Untersuchungen iiber den Lernprozess. Nr. 4 
Ube r Labilitat der Gewohnheiten Zeitschr. f. vergleich Physiologie, 
vol. 11, pp. 549-564, 4 figs. Feb. 25, 1930 

Bow tes, J. Hooper. Scarcity of jack rabbits in eastern Washington. Murre- 
let, vol. 11, no. 2, p.18. May, 1930 


Broom, R. The age of Australopithecus. Nature, London, vol. 125, no. 3161, p. 
814. May 31, 1930 New: Procavia (Prohyra) antiqua; Gypsorhychus darti; 
Pedete yracilis; Palacotragiscus longiceps;: C+ pl alopl 18 parvu 


Brown, D. E. Additional notes from a country home. Murrelet, vol. 11, no. 
2, pp. 18-19. May, 1930 Notes on Aplodontia rufa rufa and Peromyscus 
maniculatus austeru 

BruMan, F. Experimenteller Beitrag zur Physiologie des Winterschlafes. 
Zeitschr. f. vergleich. Physiologie, vol. 10, pp. 419-430, 5 figs. Oct. 25, 1929. 

3uRKITT, A. N. Further observations upon the ‘‘Talgai’’ skull, more especially 





with regard to the teeth. Rept. Australasian Assoc. Adv. Sci., vol. 19, pp. 
366-371 (1928) 1929 


Burnett, W.L. Preliminary notes on the action of strychnine on the Wyoming 


ground squirrel (Citellus elegans elegans Colorado Agric. Exper. Sta., 
Press Bull. 72, pp. 1-3. April, 1930 
CABRERA, ANGEL. Mamfferos marinos Espasa-Calpe, S. A., Madrid & Barce- 


lona, pp. 94, figs. 25. 1929 
A note on the name of the Javanese Gibbon. Proc. Zool. Soc. London 
for 1930, pt. 1, p. 257. May, 1930 
CuaseEn, F. N. anp C. Bopen Kioss. On mammals from the Raheng District, 
western Siam. Journ. Siam. Soc., Nat. Hist. Suppl., vol. 8, no. 2, pp. 61-78 
November, 1930 
Crark, W. E. Le Gros. The classification of the Primates. Nature, London, 


vol. 125, no. 3146, pp. 236-237. Feb. 15, 1930 


Cooper, Zora K. A histological study of the integument of the armadillo, 
Tatusia novemcincta Amer. Journ. Anat:, vol. 45, no. 1, pp. 1-38, 4 figs., 
2pls. 1930 

CorkHILL, Norman L. The Caracal in Iraq. Journ. Bombay Nat. Hist. Soc., 
vol. 34, no. 1, pp. 232-233, with a photo March 1, 1930. 
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RECENT LITERATURE id 
FiscHEe., W Uber die Bedeutung der Erinnerung fiir die Ziele der tierischen 
Handlung. Zeitschr ve h. Physiolog vol. 9, pp. 636-664, 5 figs 
June 4, 1929 Mainly on mammals 
Weitere Untersuchung der Zi¢ ler tierischen Handlung. Zeitschr. f. 
ergleich. Physiologie, vol. 11, pp. 523-548, 6 figs. Feb. 25. 1930 On 
mammals 
i the geographical distribution of the genus 
Ann. Mus. Z Acad. Sci. URSS., pp. 1-20, 
V 
n | Ss erpenis. Zo Anzeiger, vol 
rate re he r Cuyama drainage 
P ) Carn Inst. Washington 
$, Aug 1930 New: Protospermophilu 
Y P Y y? Hypolagu 
Gostimtrovic, D. Exnpe entelle H Lier und ihr Einfluss auf das 
Geschlecht der Nacl ns t. | Zentralblatt 1. 49, pp. 24-28. 
1929 7 
GraimM, Torpis. Cameroun sous M Fr Lé yn édictee durant 
es années 1925-1929. Revue Inter e de Législation pour la Protection 
le la Nature Lois et réglemer é Sst péche, l’administra- 
ti les foréts, les 1 s I 1x, le turelles et la protection de 
: le la flore et des site t O International pour la Protec- 
tiou de la Nature, Bruxelles 42 130 
Grecory, WituramM K. Obituar \ m Diller Matthew, Paleontolocgist 
1871—1930 Science 1. 72, no. 1878, pp. 642-645. December 26, 1930 
GR ELL, J. AND J. M. Linspaut [wo new é ym the Southern Californian 
Islands. Proc. Biol. Soc. Washing 43, pp. 153-156. Sept. 26, 1930 
New: Urocyon litt , T 
Hai, E. Raymonp: Three new pocket gophers from Utah and Nevada. Univ 
GC Publ. Zool., vol. 32, no. 6 pp. 443-447 July 8, 1930 New: Thomomys 
perpallidus albicaudatu Thomon per] tureivents Thomomys 
per pallidus centrali 


from the later Te 


\ new genus of bat 


Publ., Bull 


Dept Geol. Sci., vol. 19, no. 14 
25, 1930. (New: Mystipteru pe i 
Rodents and lagomorphs from the Bars 
Univ. Calif. Publ., Bull. Dept. Geol. Sci., vi 
November 25, 1930 New: Eutamias atele 


Rodents and lagomorphs from the late 
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31 
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2, figs. 29, pl. 37 


Calif. Publ., Bull 
November 25 
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1930 


nomys quartus; Macrognathomys, M. nanus; I 
Harms, J. W. Alterserscheinungen im Hirn \ 
Anzeiger, vol. 74, pp. 249-256, 3 figs Dec. 5, 
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gan, no. 219, pp. 4. O 
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Hay, Ourver P. anp Haroutp J. Coox. Fossil vertebrates collected near, or in 
association with, human artifacts at localities near Colorado, Texas: Fred- 
erick, Oklahoma; and Folsom, New Mexico. Proc. Colorado Mus. Nat. Hist., 
vol. 9, no. 2, pp. 40, figs. 4, pls. 1-14. October 20,1930. (New: Equus achate 
Lama? hollomani ; Simobison for Bison figginsi Hay and Cook; Gomphotherium 
pre tle yi 

Heitpine, H. Zur Kenntnis der miociinen ‘‘Mustela’’ zibethoides Blainville. 
Ecloge geologicw Helvetiw, Basel, vol. 23, no. 2, pp. 637-644. (New: Ischy- 
rictis, for Mustela zibethoides Blainville 

Heptner, W.G. Eine neue Wiihlratte (G. Nesokia Gray 1842; Mammalia, Muri- 
dae) aus Russisch-Turkestan. Zool. Anzeiger, vol. 76, pp. 257-260. May 1, 
1928. (New: Nesokia dukelskiana 

Heptner, W. G. anp A. N. Formozorr. Neue Siugetiere aus Dagestan (Ost- 
Kaukasus). Zool. Anzeiger, vol. 77, pp. 273-280. July 15, 1928. (New: 
Neomys fodiens dagestanicus; Arvicola amphibius kuruschi; Dyromys nitedula 
ognevi 

Horeren, E.C.N. Vrystaatse Fossiele Perde. Paleont. Navorsing Nasion.Mus. 
Bloemfontein, vol. 2, no. 1, pp. 1-11, figs. 10. Feb. 14, 1930. (New: Equus 
gigas; E. platyconus; E. simplex; E. simplicissimus; Sterrok ippus; S. robustus; 
Kraterohippus; K. elongatus; Kolpohippus; K. plicatus 

—- Fossiele Perde van Cornelia, O. V. S. Paleont. Navorsing Nasion 
Mus. Bloemfontein, vol. 2, no. 2, pp. 13-24, figs. 22. April 16, 1930. (New: 
Equus louwi; Hipparion steytleri; Eurygnathohippus; E. cornelianus.) 

Horpwoop, A. TInpDELL. Areviewof the fossil mammals of Central Africa. Amer. 
Journ. Sci., vol. 17, no. 98, pp. 101-118. February, 1929 

Howe..i, ALFRED Brazier. Myology of the narwhal (Monodon monoceros 
Amer. Journ. Anat., vol. 46, no. 2, pp. 187-215, figs. 8. September 15, 1930 

Jacosi, A. Die Verbreitung der Rentiere und die Kontinentenverschiebung. 
X* Congrés International de Zoologie tenu 4 Budapest (September 4-10, 
1927), pt. 2, pp. 1372-1381, figs.7. 1929. 

Jepsen, G. L. Stratigraphy and Paleontology of the Paleocene of northwestern 
Park County, Wyoming. Proc. Amer. Philos. Soc., vol. 69, no. 7, p. 463-528, 
figs. 4, pls. 1-10. (New: Eucosmodongratus; Lozolophus nordicus; Plesiolest 
problematicus; Titanoides gidleyi; Microcosmodon conus; Leptacodon pack 
Diacodon minutus; Litolest ignotu Phenacolemur pager; Ple siadapi fod - 
natu Phenacodapt sabulosus; Car pol te dubius; Plesiadapis cookei: 
Dipsalodon matthew? 

-- New vertebrate fossils from the Lower Eocene of the Bighorn basin, 
Wyoming. Proc. Amer. Philos. Soc., vol. 69, no. 4, pp. 117-131, pls. 1-4 
1930. (New: Parectypodus simpson P. tardus; Neoliotomus conventu 
Diacodon tauri-cinerei ; Tetonius tenuiculus; Teilhardella chardini; Dipsalidic- 
tis amplus; Probathyopsis successor 

Joun, M. Beobachtungen an der Bauch und Zwischenrippenmuskulatur des 
Léwen und der Hauskatze. Anat. Anzeiger, vol. 65, pp. 145-154, 4figs. April 
16, 1928. 


Josirorr, J. M. Erwiderungen an Herrn Baum auf: Zu dem Artikel von J. M. 
Josifoff: Die Lymphgefiisse der Extremititen des Hundes. Anat. Anzeiger, 
vol. 67, pp. 507-511. August 16, 1929. 
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Josirorr Die tiefen Lymphgefiisse der Extremitiiten des Hundes. Anat. An- 
zeiger, vol. 65, pp. 65-76, 3 figs. March 12, 1928. 

— Mumifizierung der Tierleichen anstatt ihrer Ausstopfung. Anat. 
Anzeiger, vol. 66, pp. 49-64, 1 fig. August 15, 1928 

KASSIANENKO, W. Der M. obliquus abdominis externus profundus beim Hunde. 
Anat. Anzeiger, vol. 64, pp. 298-303, 1 fig. Dec. 1, 1927. 

Zur Morphologie des M. trapezius beim Otariastelleri. Anat. Anzeiger, 
vol 66, pp. 218 221; 2 figs Nov. 3, 1928. 

Costo-abdominale Portionen des M. obliquus abdominis internus bei 
Otaria stelleri und Canis familiaris. Anat. Anzeiger, vol. 66, pp. 210-218, 6 
figs. Nov. 3, 1928. 

Ke.Liocc, RemincTon. Pelagic mammals from the Temblor formation of the 
Kern River Region, California. Proc. Calif. Acad. Sci., San Francisco (4), 
vol. 19, no. 12, pp. 217-397, figs. 134. January 30,1931. (New: Allodesmidae, 
Neotherium, N. mirum, Tiph yocetus, T'. temblorensis, Pe ri poloce tus, P. vezilli- 
fer, Parietobalaena (?) securis, Squalodon errabundus, Liolithaz, L. kernensis 
OEdolithaz, O. mira, Lamprolithaz, L. simulans, L. annectens, Nannolithaz, 
N. gracilis, Platylithaz, P. robusta, Lozolithaz, L. sinuosa, Grypolithaz, G. 
obscura, G. pavida.) 


Van Der Kuaauw,C.J. On the development of the tympanic region of the skull 
in the Macroscelididae. Proc. Zool. Soc. London, 1929, pp. 491 560. figs. 
1-25, pl.1. October 16, 1929 

KiLAuN, Hans. Mastodon longirostris-arvernensis von Leopoldsdorf in Nieder- 
ésterreich. Verhandl. Geol. Bundesanst., Wien, 1929, no. 12, pp 235-240, 
figs.5. December, 1929. 

KLEMOLA, VALTO Ein Dicephalusfal! beim Kalb mit einigem seltenen gefissa- 
nomalien Ann. Soc. Zool.-Bot. Fennicae, Vanamo, vol. 8, pp. 48-67, pl. ® 
figs.7. 1929. 

Kotmer,W. Beitragzur Frage desexperimentellen Hyperfeminismus. Zeitschr. 
f.vergleich. Physiologie, vol. 9, pp.520-522. April16,1929. (Onmammals.) 

Uber das Auge der Myoxiden und die Bedeutung des Auges als spezi- 
fisches Merkmal. Anat. Anzeiger, vol. 67, pp. 156-158, 1 fig. April 2C, 1929. 

Korsovsky, D. Beitriige zum Altersproblem. Biol. Zentralblatt, vol. 49, pp. 
764-767, 2 figs 1929. (Includes mammals 

Kriec, H. Die tiergeographischen Probleme des Gran Chaco (Siidamerika). 
Zool. Anzeiger, vol. 74, pp. 271-283, 2 figs. December 5, 1927. (Contains 
much on mammals 

Lasas, AND Z. Mozxus. Die Beziehungen zwischen Gl. para- et thyreoidea und 
dem Skelett wachstum. Anat. Anzeiger, vol. 68, pp. 113-129, 9 figs. Nov. 
12, 1929 

Luioyp, J. H. On two cases of abnormalities in the venous circulatory system 
of the common rabbit (Lepus cunicula) with observations on their develop- 
mental significance. Zool. Anzeiger, vol. 77, pp. 137-142. June 1, 1928. 

LonGMAN, Heser A. Palaeontological notes. Mem. Queensland Mus., vol. 9, 
pt. 3, pp. 247-251, pl. 29. June 29, 1929 

Licks, R. Der Kehlkopf des Hippopotamus amphibius. Anat. Anzeiger, vol. 
67, pp. 241-264, 4 figs. May 30, 1929. 








JOURNAL OF MAMMALOGY 


MANDELSTAMM, M. 


Uber die Trypanblauspeicherung im Thymus wachsender 
Zeitschr. Zellforschung, vol. 7, pp. 487-494, 2 figs. May 29, 1928. 


MARTINO, VLADIMIR. 


Opit zoogeografi¢eskago dielenia Jugoslavii na osnovanii 


rasprostranienia mliekopitaiuScich. Proceedings 4th Congress Russian Aca- 


demical Foreign Extralimital Organizations, Part 2, Russian Sci. Inst. Bel- 


grade, pp. 121-127 


1929. (Report on the geographical divisions of Jugo- 


on the basis of the distribution of the Mammalia 





Notes on the ecology of some m immals from Jugosl ivi 


English summary. 


Inst. Belgrade, pt. 2, pp. 53-65, 1930. (Russian text, 


(New: Talpa europaea pancici natio nova; Erinace 
morpha bolkayi nova; Gl gl minutus; Micromy 


On Loxodonta (Palaeoloxodon) tokunagai Mat- 


sumoto, with remarks on the descent of Loxodontine elephants. Sci. Reports 


Téhoku Imp. Univ , Geol., vol. 13, no. 1, pp. 7-11, 





7. 1929. (New 


Lmino 


(Palwoloxodon) namadica (Falconer and Cautley) in 
Sci. Reports Téhoku Imp. Univ. (2), Geol., vol. 13, no. 1, pp. 1-5, 


, a Seeks . ‘ 
Loxodonta (Palzxoloxodon) namadica yabeti. 


Report of the mammalian remains obtained from the sites at Aoshima 


Province of Rikuzen. Sci. Reports Téhoku Imp. Univ. (2 
pp. 59-93, pls. 30-38. 1930. (New: Nyctereutes 1 - 
iverrinus okuén Meles anakuma aoshimen 
a. miyagiensis; Sus nipponicus mikotonis; Sus nippon- 


Brief notes on the racial types of the fossil to subfossil human skeletons 
Sci. Reports Téhoku Imp. Univ. (2), Geol., vol. 13, no. 3, pp. 111 


Téhoku Imp. Univ. (: 


sapien kitakamien Homo fomensis: Homo 
kumon miyatoén -H mo a ypicu 


Sus from the type-site of Atsutean. Sci. Reports 


, Geol., vol. 13, ne. 3, pp. 49-50, pl. 16. 1930. (New 


Evidences of the post-glacial cycle of climatic change in north-eastern 


Japan, based upon a study of the marine molluscs and mammals from th 
sites at Daigi, Miyagi District, at Hibiku, Moné District, and at Miyato 
Island, Ditto, All, Province of Rikuzen. Sci. Reports Téhoku Imp. Univ. 
, vol. 13, no. 3, pp. 35-43, pls. 11-15. 1930. (New: Sus nipponicu 


On the type-material of Sus nipponicus sendai. Sci. Reports Téhoku 
, vol. 13, no. 3, [p. 1], pls. 18-29. 1930 
A Pliocene mastodon skull from California, Pliomastodon 


Calif. Publ., Bull. Dept. Geol. Sci., vol. 19, no. 16, 


pls. 41-44. November 26, 1930 New: Pliomastodon 


AND R. A. StTrrtTon 


Equidae from the Pliocene of Texas. Univ. Calif 


Dept. Geol. Sci., vol. 19, no. 17, pp. 349-396, pls. 45-58. Novem- 
Calippus; Protohippus ansae; the genotype of Calippu 
is presumably Protohippus placidus of the Valentine Upper Miocene. ) 
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Netson, E. W. ann E. A. GotpmMan. A new pocket mouse from southern Lower 
California. Journ. Washington Acad. Sci., vol. 20, no. 12, pp. 223-224. June 
19, 1930. (New: Perognathus baileyi extimus.) 


— Three new raccoons from Mexico and Salvador Proc. Biol Soc 


Washington, vol. 44, pp. 17-22. February 21, 1931 New: Procyon lotor 
sh ufe ldti; Procyon lotor dickeyi; Procyon insula vicinu 

NewcomBe, C.L. An ecological study of the Allegheny cliff rat (Neotoma penn- 
sylvanica Stone). Proc. West Virginia Acad. Sci., vol. 3, pp. 63-70. August 


1929. [West Virginia Univ. Bull., Ser. 30, No. 1.] 

Niescuuuz, O. Zoologische Beitrige zum Surraproblem. XXI. Weitere Surra- 
Ubertragungsversuche mit Tabanus striatus Fabr. und T. rubidus Wied 
Archiv. f. Protistenkunde, vol. 65, pp. 78-96, 1 fig. Jan.31, 1929 

NYBELIN, O. Zwei neue Cestoden aus Bartenwalen. Zool. Anzeiger, vol. 78, 
pp. 309-314, 6 figs. Oct. 1, 1928. 

Ocnerr, S. J. Uhbersicht der russischen Kleinkatzen. Zeitschr. f. Siugetier- 
kunde, vol. 5, nos. 1-2, pp. 48-85, pls. 2-4 August 7 and 30, 1930. (New 
Felis ornata issikulen 

— — Ubersicht der in der russischen Fauna einheimischen Spring-Mause der 
Gattung Dipodipus. Zool. Anzeiger, vol. 91, nos. 5-8, pp. 207-217, 2 figs 
Oct. 5, 1930. (New: Dipodipus sagitta innate 

Osporn, Henry FAIRFIELI Influence of the glacial age on the evolution of man 
Bull. Geol. Soc. Amer., vol. 40, pp. 589-596, figs. 3. December 31, 1929 

Paes, L. Nouvelles découvertes de Cuon dans la région de Malarnaud. Bull 
Soc. Hist. Nat. Toulouse, vol. 58, no. 4, pp. 634-636, figs. 2. 1929 

PALMGREN, A. Herzgewicht und Weite der Ostia atrioventricularia des Rindes 
Anat. Anzeiger, vol. 65, pp. 333-342, 7curves. June 20, 1928 

Parze.tt, V. Vaskularisiertes Epithel im Trinennasengang und in in der Stenos- 
chen Driise des Maulwurfes. Anat. Anzeiger, vol. 66, pp. 73-78, 3 figs 
August 15, 1928 

Pines, L., anDR.Matman. Weitere Beobachtungen iiber das subfornicale Organ 
des dritten Ventrikels der Sdugetiere. Anat. Anzeiger, vol. 64, pp. 424-437, 7 
figs. January 30, 1928 

Pout, L. Das Os penis als Unterscheidungs-Merkmal von Canis lupus L. und 
Canis familiaris L. Anat. Anzeiger, vol. 64, pp. 437-440, 1 fig. Jan. 30,1928. 

Porow, P. P. Uber ein Balantidium des Wildschweines. Archiv. f. Protisten- 
kunde, vol. 64, pp. 96-97, 1 fig. Oct. 26, 1928 

Pret, H. Uber doppelte Brunstzeit und verlingerte Tragzeit bei den einheim- 
ischen Arten der Mardergattung Martes. Zool. Anzeiger, vol. 74, pp. 122- 
128. Nov. 5, 1927 

ProxHorov, M.G. Instruction for the digging, preparing and mounting of fossil 

vertebrates. Acad.Sci. USSR. Geol. Mus., Leningrad, pp. 75, figs. 6, pls.7. 1929 

Reisincer, L. Haben Tiere ein Bewusst sein vom Tode. Zool. Anzeiger, vol 
79, pp. 1-4. October 15,1928. (Refers tomammals 

REIsINGER, L. Die Schilddriise des Pferdes. Zool. Anzeiger, vol. 79, pp. 65-68 
Nov. 4a 1928 

Riocuw, Davin Mackenzie. Studies on the diencephalon of Carnivora. Part 1 
The nuclear configuration of the thalamus, epithalamus, and hypothalamus 
of the dog and cat. Journ. Comp. Neurol., vol. 49, no. 1, pp. 1-120, 24 figs 
1929. 
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Sansporn,C.C. Two new fruit bats collected by the Whitney South Sea Expedi- 
tion. Amer. Mus. Nov. no. 435, pp. 3. October 16, 1930. (New: Pteropus 
banksiana; P. nitendiens 

sats from Polynesia, Melanesia, and Malaysia Field Mus. Nat Hist 





Publ. 286, Zool. ser., vol. 8, no. 2, pp. 7-29. February 12, 1931. (New 
Pteropus sepiker ; Pteropus mahaganus; Miniopt chreibe magnater 
Scuaus,S8. Fossile Sicistinae Ecloge geologice Helvete, Basel, vol. 23, no 
pp. 616-637, figs. 17 1930 New: P »minthus myarion: Plesiosminth 
promyarion; Heterosminthus, H. oriental 
ScHOTTERER, A Jeitrag zur Feststellung der Eianzahl in verschiedenen Alters- 


perioden der Hiindin. Anat. Anzeiger, vol. 65, pp. 177-192. April 30, 1928 
Sxin, Cuavsv McAmicus. Preliminary report on the mammals from Yaoshar 





Kwangsi, collected by the Yaoshan expedition, Sun Yatsen University, Can- 
ton, China. Bull. Dept. Biol. no. 4, C > Sei., Sun Yatsen Univ. Canton, 
Chin il, pp 10 1930 New: Rattu onjuciar yaoshanen Rattu fla rs 
arbitrary substitute for Mus huang Bonhote, and Rattus flavipilis mino 





f 
arbitrary substitute for Mus ling Bonhote 
—— Note on the mammals from south-western Hunan. Bull. Dept. Biol 
no. 9, College Sci., Sun Yatsen Univ., Canton, China, pp. 4. 1930 New 
Charronia yuenshaner Lez senshaner 
Simpson, G.G. I 
Amer. Mus. Novitates no. 442, pp. 1-10, figs. 5. December 18, 1930 New 
Holme na, for Glyptodor eptent nal Le 
Sinciarr, Witt1amM J. New carnivorous marsupials from the Deseado forma 
f Field Mus. Nat. Hist., Geol. Mem., vol. 1, no. 1, pp. 35-39, | 
Borhyaena riqg 
Sxkaton, W.N. Zur Systematik und Verbreitung des europiischen Igels in West- 
Sibirien. Zool. Anzeiger, vol. 78, pp. 67-76, 1 fig., 1 map. Aug. 15, 1928 
Smrrnowsky, B.N. Einige Daten zur Myologie der Delphine. Anat. Anzeiger, 
vol. 66, pp. 193-199, 4 figs. Nov. 3, 1928 


SPIEGEL, A Uber die degenerativen Veriinderungen in der Kleinhirnrinde im 


lolmesina septentrionalis, extinct giant armadillo of Florida 





Verlauf des Individualzyklus von Cavia cobaya Maregr. Zool. Anzeiger, 
vol. 79, pp. 173-182, 2 figs. Nov. 15, 1928 

STexLIK, Ators. Elephas primigenius. Z jeskynniho diluvia na Stranské skdle 
u Brna. Prace. Moravské Pfirodovédecké Spoleénosti, vol. 5, no. 1, pp 


1-23, figs. 7. 1928. Brno, Ceskoslovensko 

St LEGER, JANE A short description of two new species of Dendromu from 
S. W. Africa Ann. & Mag. Nat. Hist., 10 Ser., vol. 6, no. 35, p.622. Novem- 
ber 1930 New: Dendromus? nelas major ; Dendromus (Poemys) nigrifror 


shortridae 
— A new subspecies of Colomys from Kenya Ann. & Mag. Nat. Hist 

ser. 10, vol. 6, no. 34, pp. 527-528. October, 1930 New: Colomys goslir 
lent 

Stock, CHEsTeR. Oreodonts from the Sespe deposits of South Mountain, Ven- 
tura County, California. Contrib. to Palaeontology, Carnegie Inst. Wash 
ngton Publ. 404, pp. 27-42, figs. 2, pls. 1-2. August, 1930 New: Sespia, 
J ) , 


Lé pta ichenia: oespia) ca orn l 4 ; ycoc!l pe 
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American carnivores. The question naturally arises as to whether there is any 
place where they may be expected to survive and be available for scientific study 
in the future 

The National Parks Service believes that predatory animals have a real place 
in nature, and that all animal life should be kept inviolate within the parks. Asa 
consequence, the general policies relative to predatory animals are as follows: 

1. Predatory animals are to be considered an integral part of the wild life 
protected within national parks, and no widespread campaigns of destruction are 
to be countenanced. The only control practiced is that of shooting coyotes or 
other predators when they are actually found making serious inroads upon herds 
of game or other animals needing special protection. 

2. No permits for trapping within the borders of a park are allowed. A reso- 
lution opposing the use of steel traps within a park was passed several years ago 
by the superintendents at their annual meeting, and they are used now only in 
emergencies. 





3. Poison is believed to be a non-selective form of control and is banned from 
the national parks except where used by Park Service officials in warfare against 
rodents in settled portions of a park, or in case of emergency 

Though provision is made for the handling of special problems that may arise, 
it is the intention of the Service to hold definitely to these general policies. It 
can be seen, therefore, that within the national park system definite attention is 
given to that group of animals which elsewhere are not tolerated. It is the 
duty of the National Park Service to maintain examples of the various interesting 
North American mammals under natural conditions for the pleasure and educa- 
tion of the visitors and for the purpose of scientific study, and to this task it 
pledges itself—Horace M. ALBRIGHT. 


AN APPEAL FOR THE COLLECTION OF SHREWS 


Why does not one of our mammalogical Nestors write a book that would teach 
and encourage young aspirants to make and maintain a private collection of small 
mammals? Many years ago, that literary nonpareil of American zoology, Elliott 
Coues, wrote an ornithological ‘‘Key’’ that passed a vivid spark to many a juve- 
nile bird lover. 

It involves no great expense, to a beginner, to take care of a small private 
collection of mice or shrews. Before me lies a wooden cigar box, 130 mm. x 165 
mm. x 22 mm. deep, inside dimensions. Nested in it, lies a tin cigarette box, 
110 mm. x 140 mm. x 15 mm. deep, and, nested in this, lies a smaller cigarette box, 
95 mm. x 130 mm. x 11 mm. deep. On a field trip, these nested boxes could be 
separated to accommodate 10 Microsorez in the smallest box; 10 Sorez cinereus 


in the medium box; 10 shrews of the size of S. fumeus or S. arcticus in the largest. 
Cost of boxes, nil. A beginner could store his incipient shrew collection in such 
boxes. Ifthe ‘“Camel’’ label seemed incongruous on some boxes, ‘‘Lucky Strike”’ 
would certainly describe Sorex dispar or Sorex fontinalis. 

A cabinet tray, measuring 350 mm. x 450 mm., will hold 75 skins of small shrews 
A cabinet, holding 12 such trays, will occupy only 34 cubic feet of space. Sucha 
collection needs little more room than Dr. Eliot’s famous library. 
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The winter pelages of some shrews discovered years ago are still unknown. 
Possibly various duties have unduly restricted our institutional collectors to mid- 
summer collecting. Without going into details, it is my impression that late win- 
ter trapping of shrews, when practicable, has advantages. In general, these little 
“multum in parvo’’ mammals seem to offer great research opportunities for 
young zoologists, lucky enough te be living at some rural crossroads.—Morris M. 
GREEN, Ardmore, Pa. 


JAMES 8. HINE 
December 22, 1930, James 8. Hine, Curator of Natural History, Ohio State 


hey 


ning but was broadly 





Museum, passed away. Dr. Hine was an entomologist by tra 


interested in many fields, and rendered long and valuable service to Mammalogy 
through his interest and activity in this branch of science. He left behind him 
a rich collection of notes and records of the mammals of the state covering a period 
of more than twenty years. Ascurator he had collected many specimens for study 
and had undertaken the installation of a series of exhibits following the best 
museum practice. Itis to be regretted that his untimely death cut off publication 
of much of the material collected but his records and specimens are available and 
he inspired others to such a degree that the work will goon. For many years two 
papers by Dr. Hine were about the only thing available on Ohio 

Mammalogy’s great debt to Dr. Hine lies in the fact that for many years he 
‘fearried on’’ in Ohio, collecting and encouraging others to collect. With Rev 
Henninger he helped to bridge the gap in Ohio from the publication of Brayton’s 
Report on the Mammals of Ohio to th present, idding very substiantially to the 
store of information. His loss will be keenly felt by the workers in the state and 

Society. —Rosert K. ENpERS 


VICTOR J. EVANS 
Victor J. Evans, life member of the American Society of Mammalogists, died 
in Washington of heart disease, February 1, 1931 He was born in Delaware, 
Ohio, on May 20, 1865 
Since 1880 he had lived in Washingtor where he had established the firm of 
Victor J. Evans & Company, Patent Attorneys Alwavs interested in nature, he 
found time to devote to animal life, and money with which to buy rare and in- 
teresting species that he presented to the National Zoological Park The Glacier 
bear now in our collection is one of the notable specimens that he contributed. 
The five years previous to his death he spent largely in forming a private zoo 
at Acclimation Park, his estate in Washington. Here he gathered a large col- 
lection of carefully chosen birds and mammals, and these by his will were given 
to the U.S. Government. They are now being transferred to the National Zoo- 
logical Park Among the mammals are a fine p iir of elands, two gnus, a trio of 
zebras, and several species of deer.—Wm. M. Mann 











COMBINATION POCKET TELESCOPE AND MICROSCOPE 
Two-in-one; three (40-50 & 60), instantly changeable powers in each. 
mIRAK Ey A German ‘ inch Sesame complete $15 
STARLUX POCKET PRISM BINOCULARS 

BINOCULAR New and used. In 33, 4, 5, 6, 7 and 8-powers. Four to 12 
ounces in weight; $13 to $70. 
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Folding live traps are available in two sizes: the smaller measures 
about 2 1/4 by 6 1/2 by 3/8 inches folded and 2 1/4 by 6 1/2 by 2 3/8 
when set. The larger size is similar but is an inch wider and nine 
inches long. Non folding traps similar to the smaller size folding live 
trap measure 2 1/4 by 2 3/4 by 6 1/2 inches. 


Prices: Small folding live traps, 75¢ each or $70 per hundred. 
a) ee $80 


Large Od 85¢ 
el 40¢ $35“ 

The hundred rate applies to orders of twenty traps or more. 

F.O.B. Gainesville, Fla. 


Gainesville, Fla. 


Non 


Prices 
H. B. SHERMAN, Box 2071, Univ. Sta., P.O., 

















Back volumes of the Journal 
of Mammalogy are still 
available as follows: 


Monographs of the A meri- 
can Society of Mammalo- 
gists: 


Vol. 1. (1919-1920, 5 numbers).. $8.25 1. Anatomy of the Wood Rat, by A. 
VOl. D, GREGG cceeeds chase 7.50 BRAZIER HOWELL. .......00000% $5.00 
Sey Seeckee eee 10.00 

Wel. 4, SN ckipies 400 2AS ean 4.00 225 pages, 34 line drawings, 8 color plates 
Ci Rr Te 6.25 and three half-tones. 

VOL, © Si vetetcnctandesseess 4.00 ; 

Lae | BSR ere 4.00 Members are allowed a discount of 8 
Vol. 0 oes 4.00 per cent. 

Vol, 10. (1090) LIL 400 2 The Beaver: Its work and ways, 
eS eee 4.00 by Epwarp R. WARREN........ $1.00 
CUPIONE TER a = =. choca ses brite 4.00 


A discount of 20 per cent is allowed to 
members in good standiig. 


There is a small surplus of several odd 
numbers at $1.00 each. 


177 pages, 78 halftones and diagrams. 


3. Animal Life of the Carlsbad 
Cavern, by VeRNoNn Barxey... .$1.00 


192 pages, 66-halftones, 2 maps, 1 colored. 


A. Brazier Howell, Corresponding Secretary 
Department of Anatomy, Johns Hopkins Medical School, Baltimore, Md. 
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